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1
This report presents a classification of mapped onshore 
igneous intrusions of the UK that were emplaced during 
the Phanerozoic Eon, and which are represented in the 
BGS DiGMapGB-50 model and its equivalent in Northern 
Ireland. It represents the first significant step towards a 
comprehensive, unified classification of lithodemic units 
in the UK, to complement well-advanced efforts to produce 
a full classification of lithostratigraphical units (set out 
in the BGS Stratigraphical Framework report series). 
The structure of the classification and the procedure for 
assigning formal names to intrusive units follow the 
proposals of Gillespie et al. (2008). In that scheme, 34 
different types of individual intrusions and groupings 
of intrusions are arranged in a hierarchical parent–child 
association spanning six formal ranks (Figure 1); Rank 1 
is taken to be the ‘highest’ and Rank 6 the ‘lowest’. A 
further eight types of lithodemic unit are used to classify 
mapped units that consist mainly of intrusive rock but have 
a ‘mixed’ character, encompassing a significant proportion 
of non-intrusive rocks (Figure 1).
Full details of the classification scheme are presented 
in Gillespie et al. (2008), with supporting examples and 
a glossary. A summary of the key points from that report 
is presented in Appendix 1, together with details of minor 
refinements to the original proposals and guidelines used 
in preparing the classification. Key aspects of the approach 
and guiding principles adopted herein are outlined below.
•	 The	 highest-ranking	 intrusive	 unit	 in	 the	 scheme	—	 
supersuite	(Rank	1)	—	is	used	 to	encompass	all	of	 the	
intrusive units that formed (directly and indirectly) in 
association with a major tectonothermal event. Three 
major intrusion-generating Phanerozoic tectonothermal 
events are represented in onshore UK bedrock geology. 
Two of these are major compressional (orogenic) 
events, and the names commonly used to refer to them 
are incorporated into the formal names of the associated 
supersuites: Caledonian Supersuite and Variscan 
Supersuite. The third event was the opening of the North 
Atlantic Ocean, which has not traditionally been referred 
to by a specific name. Gillespie et al. (2008) proposed 
that the term Atlantean be introduced to refer to all the 
processes associated with that extensional event, and 
that the term is incorporated into the formal name of the 
associated supersuite. This classification is therefore 
presented as three supersuites: Caledonian Supersuite, 
Variscan Supersuite and Atlantean Supersuite. The 
many thousands of mapped intrusive units encompassed 
by these supersuites are classified in the five lower 
ranks of the hierarchy (ranks 2–6).
•	 No	attempt	is	made	within	the	supersuite	classifications	
to identify extrusive (lithostratigraphical) units that are 
known or inferred to share a genetic relationship with 
one of the intrusive (lithodemic) units; for example, 
where a mapped pipe feeds a mapped lava flow. Such 
information would undoubtedly be useful, and may be 
added to the classifications in due course. Relationships 
of this sort should be noted where appropriate in the 
BGS Lexicon of Named Rock Units. The informal, 
well-established terms province and superprovince 
can also be used to refer to groups of related igneous 
lithodemic and lithostratigraphical units within a 
particular geographical area (Gillespie et al., 2008). This 
can be a useful way of indicating the wider geographical 
and/or petrogenetic association of comagmatic and/
or contemporaneous intrusive and extrusive units. For 
example, the North Atlantic Igneous Superprovince 
encompasses all the extrusive (lithostratigraphical) and 
intrusive (lithodemic) units that formed in association 
with the opening of the North Atlantic Ocean. Note, 
however, that provinces and superprovinces do not form 
part of this BGS classification, and are informal.
•	 The	various	 types	of	unit	 (dyke, pluton, suite etc) that 
make up the hierarchy of Figure 1 are defined almost 
entirely on the basis of criteria other than size. In some 
cases this can result in units having rank positions that 
could be regarded as anomalous. For example, any dyke 
must be classified at Rank 6 regardless of whether its 
outcrop is 10 metres long or 100 km long, and any pluton 
must be classified at Rank 5 regardless of whether its 
outcrop covers 1 km2 or 1000 km2. The same principle 
applies in lithostratigraphical classification. Similarly, 
above Rank 6, the number and extent of intrusive units 
is not critical in determining the type or rank of unit 
used to group them. Hence, for example, any cluster 
must be classified at Rank 4 and any pipe-swarm must 
be classified at Rank 5, even though some pipe-swarms 
may contain many more intrusions and/or crop out over 
a larger geographical area than some clusters.
The purpose of this report is to present a full classification 
(ranks 1 to 6) of the three Phanerozoic supersuites, and to 
give users an insight into the reasoning used by the authors 
in identifying and naming those units that occupy ranks 1 
to 3. The classification in this form is a framework, within 
which the substantial tasks of populating relevant entries in 
the BGS Lexicon of Named Rock Units and re-attributing 
relevant polygons in the BGS DiGMapGB-50 model can 
be achieved. In the course of that detailed work a small 
number of currently incomplete parent–child chains will 
be completed, and any units currently omitted from the 
classification will be identified and included.
A classification of Precambrian intrusions, and an 
extension of the classification to include all the known 
offshore igneous intrusions, will be added in due course 
to create a comprehensive hierarchical classification of 
all the mapped intrusive units of the UK (onshore and 
offshore).
Figure 2 presents a key to the colour and name conventions 
used in figures 3–5 and appendices 2–4. Figures 3–5 present 
a synthesis of ranks 1–3 in each supersuite, and Tables 1–3 
contain supporting information for all the units classified 
at these ranks. The full hierarchical classification of each 
supersuite is presented in Appendices 2–4.
1 Introduction
2The full classification of each supersuite is presented in 
Appendices 2 to 4 in the form of hierarchical trees spanning 
six formal ranks. A single informal ‘rank’ below Rank 6, 
labelled ‘Facies, zones and fostered units’, is used to 
accommodate certain types of unit that cannot be incorporated 
within the six formal ranks of the classification. Facies and 
zones are components of an intrusion that are mapped as 
lithological and/or textural variants of the intrusive rock, but 
do not have proved or inferred intrusive margins (Gillespie 
et al., 2008). Fostered units are components of mixed-class 
units whose ‘natural’ hierarchical parent is not part of the 
mixed-class unit. For example, mappable units of sandstone 
(lithostratigraphical units) whose ‘natural’ hierarchical parent 
is the Torridon Group, form an integral part of the Northern 
Marginal Vent-complex on Rum (Appendix 4); they can 
therefore be thought of as being ‘fostered’ by the mixed-class 
unit in the Atlantean Supersuite classification. Similarly, the 
Skye Central Complex contains fostered units of the Skye 
Lava Group and Lewisian Gneiss Complex (Appendix 4). 
Fostered units can consist of any lithology (including intrusive 
rock). Commonly, but not exclusively, they consist of the 
country rock into which an intrusive unit has been emplaced. 
Different types of fostered unit are highlighted using colour 
in the classifications (Figure 2 and Appendices 2–4).
A system of colour coding is used in the classification 
figures to provide an indication of the provenance of all 
units and their names. Details are provided in Figure 2.
Every effort has been made to standardise the approach 
to classification and nomenclature, both within and between 
the supersuites. Tables 1 to 3 set out a range of supporting 
information for all units classified in ranks 1 to 3 of each 
supersuite, including a justification for each unit and for the 
name assigned to it.
2.1 CALEDONIAN SUPERSUITE
The Caledonian Supersuite comprises all units of intrusive 
igneous rock that formed as a direct or indirect consequence 
of the Caledonian Orogeny.
The Caledonian Orogeny encompasses all of the tectonic 
and magmatic events arising from closure of the Iapetus 
Ocean (Stephenson et al., 1999). ‘Caledonian’ events 
include: accretion or obduction of oceanic crust and island 
arc material onto flanking continental margins; subduction 
beneath the margins; continent–continent collision; uplift; 
extensional collapse; post-collision transtension. The 
orogeny encompasses many identifiably separate ‘events’. 
Several of these have commonly used names, most notably 
the Early to Mid Ordovician peak of deformation and 
metamorphism in the Scottish Highlands, termed the 
Grampian Event by many authors, and the mid to late 
Silurian deformation referred to widely as the Scandian 
Event. The brief (post-Scandian, Early to Mid Devonian) 
Acadian event mainly affected northern. England and 
Wales, but was coeval with some Caledonian plutons in 
southern Scotland. For convenience, Acadian intrusions are 
therefore included within the Caledonian Supersuite.
Classification and nomenclature for ranks 1 to 3 of the 
Caledonian Supersuite is presented in Figure 3, and the full 
classification is presented in Appendix 2. Key information for 
the units classified in ranks 1 to 3 is presented in Table 1. The 
number of classified units with formal names is currently as 
follows: Rank 1 = 1; Rank 2 = 11; Rank 3 = 23; Rank 4 = 41; 
Rank 5 = 227; Rank 6 = 110. There are significantly fewer 
entries in Rank 6 than in Rank 5 because many units classified 
in Rank 6 are too small to be assigned a formal name. The 
Wales Suite has still to be completed below Rank 2.
The main sources of information used in building the 
classification were Stephenson et al. (1999), Stephenson and 
Gould (1995), Chadwick et al. (2001), Mykura (1976), the 
BGS Lexicon of Named Rock Units and the DiGMapGB-50 
megatable (v.3), together with relevant BGS memoirs and 
geological maps.
2.2 VARISCAN SUPERSUITE
The Variscan Supersuite comprises all units of intrusive 
igneous rock that formed as a direct or indirect consequence 
of the Variscan Orogeny.
The Variscan (or Hercynian) Orogeny encompasses 
all of the tectonic and magmatic events arising from Late 
Palaeozoic (approximately 380 to 280 Ma) accretion and 
oblique collision events between Laurasia (to the north) and 
Armorica–Bohemia and Gondwana (to the south), to form 
the supercontinent Pangaea. The orogeny encompasses many 
identifiably separate events, with associated magmatism, 
during the Carboniferous and Permian periods. This 
magmatism occurs both north and south of the ‘Variscan 
Front’, a line marking the advancing northernmost limit of 
‘Variscan’ pervasive fold and thrust tectonism. South of 
the front, crustal compression was followed by extensional 
collapse, while to its north, in the Variscan northern 
foreland, crustal extension (and transtension) was dominant.
Classification and nomenclature for ranks 1 to 3 of the 
Variscan Supersuite is presented in Figure 4, and the full 
classification is presented in Appendix 3. Key information 
for the units classified in ranks 1 to 3 is presented in 
Table 2. The number of classified units with formal names 
is currently as follows: Rank 1 = 1; Rank 2 = 4; Rank 3 = 
18; Rank 4 = 19; Rank 5 = 108; Rank 6 = 472. 
Gillespie et al. (2008) proposed that Carboniferous and 
Permian intrusions should be classified in two supersuites: 
a Variscan Supersuite (encompassing intrusions to the 
south of the ‘Variscan Front’) and a Carboniferous−
Permian Extension Supersuite (encompassing intrusions 
mainly to the north of the ‘Variscan Front’). However, 
during the detailed development of these classifications 
it was concluded that a better option was to amalgamate 
the two within a single Variscan Supersuite. This arose 
because of the practical difficulties of uniquely defining 
two supersuites that overlap in space and time, and because 
a single supersuite better reflects the likely influence of 
the Variscan Orogeny on all Carboniferous and Permian 
magmatism in the United Kingdom.
The Variscan Supersuite is characterised mainly by 
minor intrusions, which occur locally in large numbers. 
Commonly they form recognisable features in the 
landscape, and a significant proportion occurs in well-
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2 Classification
3populated areas. Consequently, unlike the two other 
supersuites, a substantial number of units assigned to Rank 
6 within the Variscan Supersuite have well-established 
names. A comprehensive review of the spatial distribution 
of these units was undertaken to support the classification 
at ranks 4, 5 and 6, and distribution maps are held on file. 
By contrast, higher order classification (i.e. the equivalent 
of units placed here at ranks 2 and 3) is historically less 
well developed for Carboniferous and Permian intrusions. 
Consequently, identification of the most robust parent-
child relationships necessitated a dominantly bottom-up 
approach to classification, more so than was the case 
for the two other supersuites. This has meant that the 
classification at ranks 6 and 5 is better substantiated 
than in higher ranks, wherein it is commonly difficult to 
characterise units unambiguously without reference to the 
foundations at ranks 6 and 5. This situation should be borne 
in mind when using Table 2.
The main sources of information used in building the 
classification were Stephenson et al. (2003), Floyd et al. 
(1993), Upton et al. (2007), the BGS Lexicon of Named 
Rock Units and the DiGMapGB-50 megatable (v.3), 
together with relevant BGS memoirs and geological maps.
2.3 ATLANTEAN SUPERSUITE
The Atlantean Supersuite comprises all units of intrusive 
igneous rock resulting from magmatism that was a precursor 
to, and contemporaneous with, the opening of the North 
Atlantic Ocean.
Onshore in the UK, the magmatism occurred almost 
entirely during the Paleocene Epoch, from about 62 Ma to 
about 55 Ma. However, offshore there are lavas of possible 
latest Cretaceous age, and volcanism continues now at the 
Mid-Atlantic Ridge. Onshore, intrusions occur mainly in 
the Inner Hebrides, the Isle of Arran and Northern Ireland, 
but dyke-swarms extend over a wider area; from the Outer 
Hebrides, through central and southern Scotland and into 
northern England, and from centres in Northern Ireland 
across the Irish Sea and the Isle of Man. There are also 
scattered occurrences of Palaeogene igneous rocks in Wales, 
in central England and forming Lundy Island in the Bristol 
Channel. To be compatible with the North Atlantic Igneous 
Superprovince, the supersuite should also encompass 
offshore occurrences on the north-west continental shelf 
and could include intrusions in other component provinces, 
within and on both sides of the North Atlantic.
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Figure 1 BGS classification of lithodemic units composed wholly or predominantly of intrusive rock.
Figure from Gillespie et al. (2008), with the following modifications: the order of the rank columns has been reversed, to 
match that used in Figures 3–5 and Appendices 2–4; vent-complex has been added at Rank 4.
Only swarms grouping a single type of Rank 6 unit are listed in Rank 5 (e.g. plug-swarm). Many other types of intrusive 
unit consisting of two or more types of Rank 6 feature are possible at Rank 5 (e.g. plug-and-vent-swarm). Centre and 
cluster are positioned in the Rank 4 column to be near to the types of Rank 5 and Rank 6 units they are most likely to 
encompass; i.e. one or more plutons will usually form a major part of a centre, whereas swarms of minor intrusions will 
probably form a major part of most clusters. However, many combinations of units classified at ranks 6 and 5 may have 
either a centre or a cluster as their hierarchical parent.
* These terms hitherto have been used commonly for intrusive lithodemic units; for example, sill-complex used to group 
a number of sills. They must now be used only for mixed-class units; for example, a sill-complex is a mappable unit 
consisting of a number of sills and the country rock between them. The examples shown here are not exhaustive, and others 
may be defined in due course.
4Classification and nomenclature for ranks 1–3 of the 
Atlantean Supersuite are presented in Figure 5, and the full 
classification is presented in Appendix 4. Key information 
for the units classified in ranks 1 to 3 is presented in 
Table 3. The number of classified units with formal names 
is currently as follows: Rank 1 = 1; Rank 2 = 3; Rank 3 = 
17; Rank 4 = 57; Rank 5 = 97; Rank 6 = 180.
The main sources of information used in building the 
classification were Emeleus and Bell (2005), Mitchell 
(2004), Speight et al. (1982), the BGS Lexicon of Named 
Rock Units and relevant BGS memoirs and geological 
maps.
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Figure 3 Classification and nomenclature for ranks 1 to 3 of the Caledonian Supersuite.
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Figure 4 Classification and nomenclature for ranks 1 to 3 of the Variscan Supersuite.
 
Figure 5 Classification and nomenclature for ranks 1 to 3 of the Atlantean Supersuite.
7The main guidelines that were followed in creating 
the classification are set out below. Although most are 
summarised from Gillespie et al. (2008), some were 
introduced in the course of creating the classifications set 
out in this report.
CLASSIFICATION GUIDELINES
•	 Single	 intrusions	 and	 groupings	 of	 intrusions	 are	
classified in six formal ranks arranged in a hierarchical 
‘tree’ structure (Figure 1).
•	 Thirteen	types	of	discrete	intrusion,	distinguished	mainly	
by their shape (and in some cases their setting), are 
classified at Rank 6; pluton and lopolith are classified at 
Rank 5 because they can consist of multiple intrusions, 
although they can also consist of a single discrete 
intrusion.
•	 Groupings	of	two	or	more	spatially	associated	intrusions	
each of Rank 6 type are classified at Rank 5, for 
example two or more dykes may be grouped within a 
dyke-swarm, and two or more vents may be grouped 
within a vent-swarm. Sixteen types of intrusive unit are 
classified in Rank 5 on Figure 1. However, any two or 
more types of Rank 6 unit may be combined in a Rank 5 
unit, yielding many more possible types of Rank 5 unit, 
including plug-and-vent-swarm, and sheet-and-pipe-
swarm.
•	 Groupings	 of	 two	 or	 more	 spatially	 associated	 units	
classified at Rank 5 and/or 6, may be classified at Rank 
4 in either of two units, centre or cluster.
•	 Ranks	1	to	3	of	the	hierarchy	each	contain	a	single	type	
of lithodemic unit, which groups a ‘natural association’ 
of intrusions. These are subsuite in Rank 3, suite in 
Rank 2, and supersuite in Rank 1. A subsuite is a 
subset of the units within a suite (in the same way that 
a subgroup is a subset of the lithostratigraphical units 
within a group).
•	 At	Rank	 4	 on	Figure	 1,	vent-complex has been added 
as a new type of ‘mixed unit of mainly intrusive rock’. 
This type of unit was not included in the original version 
of Figure 1 presented in Gillespie et al. (2008).
•	 Groupings	 of	 intrusions	 (swarms,	 clusters,	 suites,	 etc)	
are identified on the basis of a shared set of observed 
features (e.g. lithological characteristics, geological age 
relations, and the shape, degree of spatial association, 
and mutual disposition of individual intrusions) 
rather than measured features (e.g. geochemical and 
isotope signatures). This should make such groupings 
reasonably time proof and not prone to change as and 
when new data or data-driven models become available. 
Well-constrained, reliable radiometric ages are to an 
extent excluded from this principle, as they can be 
valuable in helping to assign intrusions to one grouping 
or another. However, radiometric ages are used only to 
support observed criteria, and not as the main criterion 
in classifying intrusions.
•	 Mapped	components	of	intrusions	that	do	not	themselves	
have an intrusive margin (including lithological and/
or textural variants such as ‘facies’ and ‘zones’, and 
fragmental components such as rafts) appear in the 
classification in an informal ‘rank’ below Rank 6.
•	 There	is	no	requirement	to	occupy	all	ranks	in	a	parent–
child chain, or adjacent ranks. One or more ranks may 
be ‘skipped’ if necessary or appropriate.
•	 Minor	 intrusions	 are	 classified	 according	 to	 their	
geological context. Where they are associated closely 
with a major intrusion they may be classified with it 
(e.g. a pluton and associated dyke-swarm can be united 
within a cluster); where they are not associated with 
other intrusions they are classified in a ‘catch-all’ unit 
for minor intrusions, according to their locality and age 
(e.g. Lowlands Minor Intrusion Subsuite).
NOMENCLATURE GUIDELINES
•	 Intrusive	units	classified	in	ranks	6	and	5	are	assigned	
names with a geographical, a lithological and a 
lithodemic component, in that order; for example 
Eskdale Granite Pluton. The geographical component 
should provide a reasonable indication of the location 
or extent of the unit, and it should ideally be unique 
(i.e. not used in the formal name of any other unit in 
the Lexicon); some exceptions are described below. 
The lithological component should be an approved root 
term from Volume 1 ‘Igneous materials’ of the BGS 
Rock Classification Scheme (Gillespie and Styles, 
2010); some exceptions are described below. The 
lithodemic component should be one of the terms listed 
in Figure 1.
•	 Lithodemic	 units	 classified	 in	 ranks	 4,	 3	 and	 2	 are	
usually assigned names with a geographical and a 
lithodemic component, in that order; for example 
Scottish Lowlands Suite. A lithological component 
is not required, because groupings of units in these 
ranks are commonly lithologically diverse. However, 
in some instances a third, and exceptionally even a 
fourth component may be included in a name (always 
between the geographical and lithodemic components) 
to make it sufficiently distinctive; for example South 
Scotland Early Carboniferous Mafic Subsuite. The use 
of chronostratigraphical terms is not recommended 
in lithodemic classification, but they have been used 
selectively here (in ranks 2 and 3 only) to avoid 
ambiguity and/or to emphasise an essential attribute; 
for example Scottish Highlands Ordovician Suite and 
Scottish Highlands Silurian Suite.
•	 Units	 classified	 in	 Rank	1	 are	 assigned	 names	 that	
combine a term for the tectonothermal event responsible 
for generating the magmatism, with the lithodemic 
term supersuite; for example Caledonian Supersuite. 
In Gillespie et al. (2008) it was proposed that the term 
‘igneous’ would also appear in the names of units 
classified at Rank 1 (e.g. Atlantean Igneous Supersuite). 
However, this has been dropped following a more 
recent decision that the term ‘suite’ will not be used in 
the names of other (non-intrusive) types of lithodemic 
units, which removes any logical need to keep the word 
‘igneous’ in the formal names of supersuites.
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8•	 En-rules	 (or	N-rules)	can	be	used	 to	 join	 two	or	more	
geographical or lithological terms to make a compound 
term; for example Prestwick−Mauchline Dolerite Sill-
swarm, and Eilean Mhuire Dolerite−syenite Sill. In the 
geographical term the en-rule implies ‘from Prestwick 
to Mauchline’, whereas in the lithological term the 
en-rule could imply either that the lithology spans a 
range of compositions between dolerite and syenite, or 
that it consists of dolerite and syenite.
•	 Established	geographical	names	for	intrusive	units	have	
been retained wherever possible. However, in order to 
satisfy the hierarchical principles and the nomenclature 
guidelines the lithodemic term associated with some 
established geographical names has changed in the 
classification. For example, the former established name 
Strontian Pluton (which would have Rank 5 status if 
adopted in this form) has become Strontian Centre 
(Rank 4), to allow child units at ranks 5 and 6 to be 
encompassed by the parent ‘Strontian’ unit at Rank 4.
•	 In	some	 instances,	a	broad	compositional	 term	such	as	
‘felsic’, ‘mafic’, ultramafic’, ‘basic’ or ‘silicic’ has been 
used in a unit name (e.g. Cumbrian Mountains Felsic 
Subsuite) instead of a more precise lithological term. 
These terms are defined in the igneous volume of the 
BGS Rock Classification Scheme (RCS) (Gillespie and 
Styles, 2010), and are therefore acceptable in the absence 
of a suitable more precise lithological alternative.
•	 Simple	 lithological	 terms	 in	 unit	 names	 (e.g.	Eskdale 
Granite Pluton) imply a simple lithological character. 
Any other form of words in the ‘lithological’ 
component of unit names (including compound terms 
linked by en-rules, terms with ‘ic’ suffixes, and non-
RCS terms like ‘hybrid’) implies a more complicated 
lithological association. Such terms should act as a 
‘flag’, prompting users to interrogate the Lexicon to 
find a fuller description of the lithological character of 
the unit.
•	 As	a	general	principle,	the	names	assigned	to	intrusive	
units have been kept as simple and short as can 
reasonably be achieved. To that end:
•	 small ‘linking’ words such as ‘and’, ‘to’ and ‘of’ 
have been omitted from unit names wherever 
possible, with en-rules used instead where 
appropriate. For example ‘Carboniferous–Permian’ 
instead of ‘Carboniferous and Permian’, and ‘West 
Scotland’ instead of ‘West of Scotland’. Hyphens 
have also been omitted where they are not strictly 
necessary, for example Northeast Scotland 
Quartz-dolerite Dyke-swarm instead of North-east 
Scotland Quartz-dolerite Dyke-swarm.
•	 The ‘-rock’ ending in RCS terms like dioritic-
rock is generally dropped from the lithological 
component of formal names, for example Glen 
Doll Dioritic Pluton.
•	 Lithological terms have as far as possible been 
simplified, for example by omitting qualifiers 
(e.g. ‘analcime-bearing gabbro’ is shortened 
to ‘gabbro’) and by not including minor 
lithologies. Where it is important to demonstrate 
compositional variation in the name, this is 
generally restricted to two lithologies (e.g. 
Granite–diorite); three lithologies should only be 
used in exceptional circumstances.
•	 Unlike	some	other	BGS	standards,	 including	the	RCS,	
there is no significance to the order in which lithology 
types and lithodemic unit types are listed in the names 
for units; for example, ‘Plug-and-vent-suite’ does not 
imply more vents than plugs, or vice versa, and 
‘Gabbro–diorite’ does not imply more diorite than 
gabbro, or vice versa.
•	 The	prefix	‘meta’	can	be	used	with	standard	root	terms	
from the RCS (e.g. ‘metabasalt’), and it is permissible 
in some instances to use terms for metamorphic rocks 
rather than igneous rocks in the names for intrusive 
units (e.g. Sand Sound Granite–serpentinite Pluton). 
However, such terms should only be used where there 
is sufficient evidence to indicate that the protolith of the 
unit in question was igneous rock, and that the host unit 
was intrusive.
•	 The	 intrusive	 unit	 cluster, should be used to group, 
at Rank 4, spatially associated intrusions that do not 
form a centre. As such, the term cluster can be used 
for widely dispersed associations (e.g. dykes that crop 
out throughout the Scottish Highlands) as well as 
genuinely ‘clustered’ (i.e. closely grouped) associations. 
Lexicon entries will need to clarify the nature of such 
distributions.
•	 It	is	permissible	to	use	the	same	geographical	term	for	
units in different hierarchical chains, though this should 
be avoided so far as is reasonably possible.
•	 Using	 the	 same	 geographical	 term	 for	 different	 units	
in the same parent–child chain is avoided as far as 
possible, but has been used in some circumstances; 
notably where a name is deeply entrenched or there 
is a complete absence of alternatives. Where the same 
geographical term has been used at different ranks in the 
same parent–child chain it generally implies that there 
are no more suitable alternatives and that both units 
occur at the same locality or that the geographical extent 
of the two units is essentially the same.
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.LUNPDEUHFN0LFURJUDQRGLRULWLF6K
HHW
%ODFNP\UH0RRU0LFURJUDQLWLF±GLR
ULWLF6KHHWVZDUP
.LUNPDEUHFN,QWUXVLRQIRUPDOQDW
LRQDO
VHYHUDOVXESDUDOOHOVKHHWVRIPLFURJ
UDQLWLFURFNDQGPLFURGLRULWLFURFN
&KHYLRW*UDQLWH3OXWRQ &KHYLRW3OXWRQ :HDUGDOH*UDQLWH3OXWRQ :HDUGDOH3OXWRQ 6KDS*UDQLWH3OXWRQ
6KDS)HOVLF&OXVWHU
6KDS3OXWRQIRUPDOQDWLRQDO 6KDS0LFURJUDQLWH'\NHVZDUP
QXPHURXVXQQDPHGG\NHVRIPLFUR
JUDQLWH
7UDQV6XWXUH6XLWH
6NLGGDZ*UDQLWH3OXWRQ 6NLGGDZ3OXWRQIRUPDOQDWLRQDO
1RUWKHUQ(QJODQG'HYRQLDQ3OXWRQ
LF6XLWHIRUPDOQDWLRQDO
5DNH%HFN0LFURJUDQLWH'\NH
'XGGRQ9DOOH\0LFURJUDQLWH'\NH
VZDUP
XQQDPHGG\NHVRIPLFURJUDQLWH QXPHURXVXQQDPHGG\NHV XQQDPHGPLQRULQWUXVLRQVRIJUDQLW
LFURFN
/RZODQGV0LQRU,QWUXVLRQ6XEVX
LWH
1RUWK(QJODQG6XEVXLWH 7UDQV6XWXUH0LQRU,QWUXVLRQ6X
EVXLWH
6FRWWLVK/RZODQGV6XLWH 7UDQV6XWXUH6XLWH
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%RUURZGDOH6LOO&OXVWHU
QXPHRXVXQQDPHGVLOOV
%RUURZGDOH6LOO6XLWHIRUPDOQDWLR
QDO (PEOHWRQ
0LFURGLRULWH6ZDUP
VHYHUDOXQQDPHGSOXJVDQGVKHHWVR
IPLFURGLRULWH
(PEOHWRQ0LFURGLRULWH,QWUXVLRQVI
RUPDOQDWLRQDO
'DVK+RUQEOHQGLWH3OXJ
%DVVHQWKZDLWH0LFURGLRULWH6ZDUP
"'DVK3LFULWHREVROHWHQDPHDQGF
RGH
%DVVHQWKZDLWH'LRULWH,QWUXVLRQVIR
UPDOQDWLRQDO
XQQDPHGLQWUXVLRQV
'HUZHQW0DILF0LQRU,QWUXVLRQ&OX
VWHU 3LNHGH%L
HOG$QGHVLWH6ZDUP
XQQDPHGSOXJVQHFNVSLSHVDQGG\
NHV
:DVGDOH%DVDOW6ZDUP
PDQ\XQQDPHGG\NHVRIEDVDOW :DOORZ&UDJ*DEEUR3OXJ 1DGGOH%HFN'ROHULWH3OXJ
+DZHVZDWHU*DEEUR±PLFURGLRULWH6
ZDUP
+DZHVZDWHU,QWUXVLRQVIRUPDOQDW
LRQDO
%LUNKRXVH+LOO0LFURGLRULWH3OXJ XQQDPHGSOXJVDQGG\NHV +DUHVWRQHV5K\ROLWH,QWUXVLRQ +DUHVWRQHV5K\ROLWHIRUPDOQDWLRQ
DO
5HG&RYHUFORWK0LFURJUDQLWH,QWUXV
LRQ
,URQ&UDJ0LFURJUDQLWH,QWUXVLRQ
&DUURFN)HOO&HQWUH
,URQ&UDJ0LFURJUDQLWHIRUPDOQDW
LRQDO
&DUURFN)HOO&RPSOH[IRUPDOQDWL
RQDO
5DH&UDJV*UDQLWH,QWUXVLRQ
&DUURFN*DEEUR±JUDQLWH3OXWRQ &DUURFN*DEEURPLFURJUDQLWH,QWUX
VLRQVIRUPDOQDWLRQDO
0LWRQ+LOO0LFURJDEEUR,QWUXVLRQ %XFN.LUN4XDUW]JDEEUR,QWUXVLRQ
0RVHGDOH*DEEUR3OXWRQ
:KLWH&UDJV*DEEUR,QWUXVLRQ
0RVHGDOH*DEEURVIRUPDOQDWLRQD
O
%ODFN&UDJ*DEEUR,QWUXVLRQ
(VNGDOH*UDQLWH3OXWRQ (VNGDOH,QWUXVLRQVIRUPDOQDWLRQD
O
%URDG2DN*UDQRGLRULWH3OXWRQ (QQHUGDOH*UDQLWH3OXWRQ (QQHUGDOH,QWUXVLRQIRUPDOQDWLRQ
DO
:DVW:DWHU)HOVLF'\NHVZDUP
QXPHURXVXQQDPHGG\NHVRIIHOVLF
URFN
7KUHONHOG0LFURJUDQLWH,QWUXVLRQ 7KUHONHOG,QWUXVLRQIRUPDOQDWLRQD
O
XQQDPHGPLQRULQWUXVLRQVRIPLFUR
JUDQLWHDQGPLFURJUDQRGLRULWH
:HQVOH\GDOH*UDQLWH3OXWRQ :HQVOH\GDOH3OXWRQFRGHRQO\ 6RXWK/HLFHVWHUVKLUH'LRULWH±WRQDOLW
H3OXWRQ
6RXWK/HLFHVWHUVKLUH'LRULWH&RPSO
H[IRUPDOQDWLRQDO
6ZLWKODQG5HVHUYRLU*DEEUR,QWUXVL
RQ
0RXQWVRUUHO&OXVWHU
XQQDPHGLQWUXVLRQRIGLRULWH
0RXQWVRUUHO&RPSOH[IRUPDOQDWL
RQDO
%XGGRQ+LOO*UDQRGLRULWH,QWUXVLRQ XQQDPHGVKHHWVRIODPSURSK\UHDQG
GLRULWLFURFN
0LGODQGV0LQRU,QWUXVLYH6XLWHIRU
PDOQDWLRQDO
WREHFRPSOHWHG2
WREHFRPSOHWHG2 3RRUWRZQ'ROHULWH±DQGHVLWH6KHHWV
ZDUPXQQDPHGV
KHHWVRIGROHULWHDQGDQGHVLWH
3RRUWRZQ,QWUXVLRQ
)R[GDOH*UDQLWH3OXWRQ )R[GDOH3OXWRQ 'KRRQ*UDQRGLRULWH3OXWRQ 'KRRQ3OXWRQ
0DQ[*UDQLWH6XLWH
2DWODQGV0LFURJDEEURJUDQLWH3OX
WRQ2
2DWODQGV3OXWRQ
/D[H\0LQRU,QWUXVLRQ6XEVXLWH
QXPHURXVXQQDPHGVKHHWVPDILFD
QGIHOVLFURFN
QRPDWFKHV0LGODQGV0LQRU,QWUXVLRQ6XEVX
LWH
&XPEULDQ0RXQWDLQV)HOVLF6XEV
XLWH
&HQWUDO(QJODQG6XLWH :DOHV6XLWH
&\PUX0LQRU,QWUXVLRQ6XEVXLWH
/DNH'LVWULFW6XLWH ,VOHRI0DQ6XLWH
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XQQDPHGLQWUXVLRQVRIYDULRXVOLWKR
ORJLHV
&XVKHQGXQ0LFURJUDQRGLRULWH3OXWR
Q
&XVKHQGXQ*UDQRGLRULWH /DJKW+LOO7RQDOLWH,QWUXVLRQVZDUP
VHYHUDOXQQDPHGLQWHUFRQQHFWHGVLO
OOLNHERGLHVRIWRQDOLWH
/DJKW+LOO7RQDOLWH &UDLJEDUGDKHVVLDJK*UDQRGLRULWH3O
XWRQ
&UDLJEDUGDKHVVLDJK*UDQRGLRULWH &UDLJEDOO\KDUN\7RQDOLWH3OXWRQ &UDLJEDOO\KDUNH\7RQDOLWH 6OLHYH*DOOLRQ*UDQLWH3OXWRQ
&DVKHO5RFN&OXVWHURU7\URQH&OX
VWHU6OLHYH*DO
OLRQ*UDQLWH3OXWRQ 3RPHUR\*UDQLWH3OXWRQ 3RPHUR\*UDQLWH3OXWRQ &DUULFNPRUH*UDQLWH3OXWRQ &DUULFNPRUH*UDQLWH3OXWRQ %HUDJK*UDQLWH3OXWRQ %HUDJK*UDQLWH3OXWRQ
XQQDPHGLQWUXVLRQVRIGLRULWHWRQDO
LWHJUDQRGLRULWHJUDQLWHDQGJDEEUR
DQGERVVHVVLOOVDQGG\NHVRIGDFLW
HDQGUK\ROLWH
6OLHYHJDUURQ8OWUDPDILFPDILF3OXW
RQ
%DOO\PDJUHHKDQ*UDQRGLRULWH3OXWR
Q
1HZU\*UDQRGLRULWH&RPSOH[3KDV
H
1HZU\&OXVWHU
%HVVEURRN*UDQRGLRULWH3OXWRQ
1HZU\*UDQRGLRULWH&RPSOH[
1HZU\*UDQRGLRULWH&RPSOH[3KDV
H
&DP/RXJK*UDQRGLRULWH3OXWRQ 1HZU\*UDQRGLRULWH&RPSOH[3KDV
H
QXPHURXVXQQDPHGG\NHVDQGVLOOV
RIODPSURSK\UHYRJHVLWHPLQHWWH
VSHVVDUWLWH
&RXQW\'RZQ/DPSURSK\UH6ZDUP
QXPHURXVXQQDPHGVKHHWVRIODPSU
RSK\UH
QXPHURXVXQQDPHGVKHHWVRIODPSU
RSK\UH
1RUWK,UHODQG6LOXULDQ0LQRU,QW
UXVLRQ6XEVXLWH
,UHODQG6LOXULDQ6XLWH,UHODQG2UGRYLFLDQ6XLWH
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Appendix 3 Classification and nomenclature for the Variscan 
Supersuite
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%RUWKZLFN2OLYLQHEDVDOW6LOO2 %RUWKZLFN6LOO XQQDPHGPLFURJDEEURLQWUXVLRQV +DUHVKHXJK"%DVDOWLF9HQW2 +DUHVKHXJK9HQW &KLHIVZRRG"%DVDOWLF9HQW2 &KLHIVZRRG9HQW 0LQWR+LOOV"%DVDOWLF3\URFODVWLFE
UHFFLD9HQWV2
0LQWR+LOOV9HQWVZDUP 'XQLRQ+LOO0LFURJDEEUR3OXJ 'XQLRQ+LOO3OXJ %RQFKHVWHU+LOO0LFURJDEEUR3OXJ %RQFKHVWHU+LOO3OXJ 1HHGV/DZ0LFURJDEEUR3OXJ 1HHGV/DZ3OXJ
.HOVR0LFURJDEEUR±EDVDOWLF3OXJD
QGYHQWVZDUP
+HPODZ%DVDOWLF3\URFODVWLFEUHFFL
D9HQW
+HPODZ3OXJ /DQWRQ+LOO%DVDOWLF3\URFODVWLFEUH
FFLD9HQW
/DQWRQ+LOO9HQWDQG3OXJ 5XEHUV/DZ0LFURJDEEUR3OXJ 5XEHUV/DZ9HQWDQG3OXJ 5XEHUV/DZ%DVDOWLF9HQW 5XEHUV/DZ9HQWDQG3OXJ %ODFN/DZ%DVDOWLF3\URFODVWLFEUH
FFLD9HQW
%ODFN/DZ3OXJ
%RUGHUV&OXVWHU
%ODFN/DZ0LFURJDEEUR3OXJ %ODFN/DZ3OXJ *UHDWPRRU+LOO"%DVDOWLF3\URFODVW
LFEUHFFLD9HQW2
*UHDWPRRU+LOO9HQW /HDS+LOO%DVDOWLF3\URFODVWLFEUHFF
LD9HQW
/HDS+LOO9HQW 3HUWHU+LOO%DVDOWLF1HFN 3HUWHU+LOO1HFN %HGGD+LOO%DVDOWLF1HFN %HGGD+LOO1HFN %ODFN%XUQ±5RXJK*LOO"%DVDOWLF3
\URFODVWLFEUHFFLD9HQW2
/DQJKROP%DVDOWLF3OXJDQGYHQWV
ZDUP
%ODFN%XUQ5RXJK*LOOYHQW +RZJLOO6LNH"%DVDOWLF1HFN2 +RZJLOO6LNHQHFN 7LQQLV+LOO%DVDOW3OXJ 7LQQLV+LOO3OXJ 3LNH/DZ%DVDOW3OXJ 3LNH/DZ3OXJ 6WUDLW+LOO%DVDOW3OXJ 6WUDLW+LOO&RRPV)HOO3OXJ 3LNH)HOO%DVDOW3OXJ 3LNH)HOO3OXJ 5RE
V.QRZH%DVDOW3OXJ 5RE
V.QRZH3OXJ +RJ)HOO%DVDOW3OXJ +RJ)HOO3OXJ
&DUWHU%DU0LFURJDEEUR±EDVDOWLF3O
XJDQGYHQWVZDUP
XQQDPHGPLFURJDEEURDQGEDVDOWSO
XJVDQGEDVDOWLFYHQWV
.HOVR6XEVXLWHRI6RXWKHUQ6FRWOD
QG'LQDQWLDQ3OXJVDQG9HQWV6XLWH

6RXWK6FRWODQG(DUO\&DUERQLIHU
RXV0DILF6XEVXLWH
0LGODQG9DOOH\&DUERQLIHURXVWR(
DUO\3HUPLDQ$ONDOLQH%DVLF6LOO6X
LWH6RXWKHUQ6FRWODQG
'LQDQWLDQ3OXJVDQG9HQWV6XLWH
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*DUJXQQRFN+LOOV0DILF'\NHVZD
UP
XQQDPHGPDILFG\NHV XQQDPHGEDVDOWLFDQGWUDFK\DQGHVLW
HSOXJV
'XQJRLO/LQHDU%DVDOWLF3OXJDQGY
HQWVZDUP
'XQJRLO/LQHDU9HQW6\VWHP
XQQDPHGEDVDOWLFYHQWV
*RQDFKDQ*OHQ/LQHDU%DVDOWLF3OX
JDQGYHQWVZDUP
XQQDPHG"EDVDOWLFYHQWV
*RQDFKDQ*OHQ/LQHDU9HQW6\VWHP 6RXWK&DPSVLH/LQHDU%DVDOWLF3OXJ
DQGYHQWVZDUP
XQQDPHG"EDVDOWLFSOXJVDQG"EDVDO
WLFYHQWV
6RXWK&DPSVLH/LQHDU9HQW6\VWHP
0HLNOH%LQ7UDFK\WLF9HQW
:DWHUKHDG7UDFK\WLF3OXJDQGQHFN
VZDUP
0HLNOH%LQ9HQWRI:DWHUKHDG1H
FNVZDUP
:DWHUKHDG&HQWUDO9ROFDQLFFRPSO
H[
'XPJR\QH%DVDOWLF3\URFODVWLFEUH
FFLD9HQW
'XPJR\QH9HQW 'XQPRUH"%DVDOWLF9HQW2
1RUWK&DPSVLH/LQHDU%DVDOWLF9HQ
WDQGLQWUXVLRQVZDUP
'XQPRUH9HQW
1RUWK&DPSVLH/LQHDU9HQW6\VWHP
'XPIR\QH%DVDOWLF3\URFODVWLFEUHF
FLD9HQW
'XPIR\QH9HQW XQQDPHGWUDFK\EDVDOWLFYHQWV XQQDPHGEDVDOWDQGPLFURJDEEURSO
XJV
+LJK&UDLJWRQ/LQHDU%DVDOWLF3OXJ
DQGYHQWVZDUP
XQQDPHGEDVDOWLFS\URFODVWLFEUHFF
LDYHQWV
1RUWKZHVW0LGODQG9DOOH\&OXVWHU
XQQDPHGEDVDOWDQGPLFURJDEEURSO
XJV
%LUQ\+LOOV%DVDOWLF3OXJDQGYHQW
VZDUP
XQQDPHGEDVDOWLFS\URFODVWLFEUHFF
LDYHQWV
'XPEDUWRQ5RFN%DVDOW3OXJ 'XPEDUWRQ5RFN3OXJ
.LOSDWULFN+LOOV%DVDOWLF3OXJDQGY
HQWVZDUP
XQQDPHGEDVDOWDQGPLFURJDEEURSO
XJV
XQQDPHGEDVDOWLFYHQWV 'XQFRQQHO5RFN%DVDOW3OXJ 'XQFRQQHO5RFN3OXJ +LOORI6WDNH%DVDOWLFDQG7UDFK\WLF
3\URFODVWLFEUHFFLD9HQW
+LOORI6WDNH9HQW
:DWHUKHDG0RRU%DVDOWLF3OXJDQG
YHQWVZDUP
/RFKODQGV+LOO"%DVDOW3OXJ2 /RFKODQGV+LOO3OXJ &DVWOH+LOO%DVDOW3OXJ &DVWOH+LOO3OXJ %URZQPXLU"%DVDOWLF3OXJ2 %URZQPXLU3OXJ
6DOWFRDWV0LFURJDEEUR3OXJVZDUP
XQQDPHGPLFURJDEEURSOXJV +HDGVRI$\U"%DVDOWLF9HQW2 +HDGVRI$\U9HQW
+DPLOWRQ%DVDOW3OXJVZDUP
XQQDPHGEDVDOWSOXJV XQQDPHGVLOOV
&DPSEHOWRZQ0LFURJDEEUR±WUDFK\
DQGHVLWLF3OXJDQGYHQWVZDUP
XQQDPHGPLFURJDEEURGDFLWHDQGW
UDFK\DQGHVLWHSOXJVDQGWUDFK\DQGH
VLWLFYHQWV
&O\GH3ODWHDX6XEVXLWHRI6RXWKHU
Q6FRWODQG'LQDQWLDQ3OXJVDQG9HQ
WV
6XLWH
XQQDPHGS\URFODVWLFEUHFFLDQHFNV
RIWUDFK\EDVDOWLFDQGWUDFK\DQGHVLW
LFURFNDQGRWKHUIHOVLWLF
FRPSRVLWLRQV
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XQQDPHGEDVDOWSOXJVDQGEDVDOWLFY
HQWV
1RUWK%HUZLFN/DZ3KRQROLWLFWUDF
K\WH3OXJ2
1RUWK%HUZLFN/DZ3OXJ %DVV5RFN3KRQROLWLFWUDFK\WH3OX
J2
%DVV5RFN3OXJ %XUQVLGH7UDFK\WH,QWUXVLRQ %XUQVLGH3OXJ &DUSHUVWDQH7UDFK\WH,QWUXVLRQ &DUSHUVWDQH,QWUXVLRQ 0DUNOH7UDFK\WH3OXJ 0DUNOH3OXJ
(DVW/RWKLDQ3KRQROLWH±WUDFK\WH6LO
ODQGSOXJVZDUP
(\HEURXJKW\7UDFK\WH,QWUXVLRQ (\HEURXJKW\"6LOO $WKHOVWDQHIRUG7UDFK\WH6LOO $WKHOVWDQHIRUG6LOO 3HQFUDLJ7UDFK\WH6LOO 3HQFUDLJ6LOO *DUYDOG7UDFK\WH6LOO *DUYDOG6LOO +DLU\&UDLJ3KRQROLWH6LOO
6RXWKHDVW6FRWODQG&OXVWHU
+DLU\&UDLJ6LOO &DUSHUVWDQH7UDFK\WH6LOO &DUSHUVWDQH6LOO 7UDSUDLQ/DZ3KRQROLWH/DFFROLWK 7UDSUDLQ/DZ/DFFROLWK (LOGRQ+LOOV7UDFK\WH/DFFROLWK (LOGRQ+LOOV/DFFROLWK 'LUULQJWRQ*UHDW/DZ)HOVLWH,QWUXV
LRQ
'LUULQJWRQ*UHDW/DZ6LOO &DUHZRRGULJ"%DVDOWLF9HQW2 &DUHZRRGULJ9HQW &DUHZRRGULJ3KRQROLWLFWUDFK\WH3
OXJ2
&DUHZRRGULJ3KRQROLWLFWUDFK\WH3O
XJ
(O\JUDLQ7UDFK\WLF3\URFODVWLFEUHF
FLD9HQW
(O\JUDLQ9HQW 6NHOIKLOO3HQ:HVW3KRQROLWH,QWUXV
LRQ
6NHOIKLOO3HQ3KRQROLWH,QWUXVLRQV 6NHOIKLOO3HQ(DVW3KRQROLWH,QWUXVL
RQ
7HYLRWKHDG7UDFK\WLF,QWUXVLRQDQG
YHQWVZDUP
6NHOIKLOO3HQ3KRQROLWH,QWUXVLRQV 3LNHWKDZ+LOO3KRQROLWH,QWUXVLRQ 3LNHWKDZ+LOO3KRQROLWH,QWUXVLRQ XQQDPHGSKRQROLWLFWUDFK\WHG\NHV
DW0LOOVWRQH(GJH
0LOOVWRQH(GJH3KRQROLWLFWUDFK\WH
G\NHV
XQQDPHGSKRQROLWLFWUDFK\WHG\NHV
DW/LQKRSH%XUQ
/LQKRSH%XUQ3KRQROLWLFWUDFK\WHG
\NHV
(DVW/RWKLDQ6XEVXLWHRI0LGODQG
9DOOH\(DUO\&DUERQLIHURXV)HOVLF
6LOO
6XLWH
0LGODQG9DOOH\(DUO\&DUERQLIHURX
V)HOVLF6LOO6XLWH
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,ULVK/DZ7UDFK\WH3OXJ ,ULVK/DZ3OXJV 6ODW\/DZ7UDFK\WH3OXJ 6ODW\/DZ3OXJ %ODFN/DZ7UDFK\WH3OXJ %ODFN/DZ3OXJ*UHHQRFN
0LVW\/DZ7UDFK\WLF6LOODQGSOXJ
VZDUP
%R[/DZ7UDFK\WH3OXJ
0LVW\/DZ7UDFK\WLF&HQWUH
%R[/DZ3OXJ .QRFNVLGH+LOOV7UDFK\WH3OXJ .QRFNVLGH+LOOV3OXJ 5\H:DWHU+HDG)HOVLWH6LOO 5\H:DWHU+HDG6LOOV +LJK&RUE\.QRZH*UDQRGLRULWH±G
LRULWH6LOO
+LJK&RUE\.QRZH6LOO /RXGRQ+LOO7UDFK\DQGHVLWH3OXJ /RXGRQ+LOO3OXJ 8QGHUODZ3KRQROLWLFWUDFK\WH,QWUX
VLRQ2
8QGHUODZ3KRQROLWLFWUDFK\WH,QWUXV
LRQ
'DUYHO7UDFK\WLF3OXJVZDUP
/DLUG
V6HDW3KRQROLWLFWUDFK\WH3O
XJ2
/DLUG
V6HDW3KRQROLWLFWUDFK\WH3OX
J
3ULHVWODQG3KRQROLWLFWUDFK\WH,QWU
XVLRQ2
3ULHVWODQG3KRQROLWLFWUDFK\WH,QWUX
VLRQ
XQQDPHGWUDFK\WHSOXJV 7RZQKHDGRI*UDQJH3KRQROLWLFWUD
FK\WH3OXJ2
7RZQKHDGRI*UDQJH3KRQROLWLFWUD
FK\WH3OXJ
%HLWK7UDFK\WH3OXJVZDUP
0HDUQV3KRQROLWLFWUDFK\WH3OXJ2 0HDUQV3KRQROLWLFWUDFK\WH3OXJ XQQDPHGWUDFK\WHSOXJV
:HVW&HQWUDO6FRWODQG&OXVWHU
*ROGHQEHUU\+LOO)HOVLWH±PLFURGLRU
LWH6LOO
*ROGHQEHUU\+LOO6LOO *OHQWDQH+LOO5K\ROLWH6LOO *OHQWDQH+LOO6LOO
+XQWHUVWRQ)HOVLF6LOOVZDUP
&DOGURQ+LOO5K\ROLWH6LOO &DOGURQ+LOO6LOO %LJOHHV+LOO7UDFK\WH6LOO %LJOHHV+LOO6LOO XQQDPHGWUDFK\WHLQWUXVLRQV
/HDS0RRU7UDFK\WH6LOOVZDUP
XQQDPHGWUDFK\WHVLOOV &UDLJPXVFKDW7UDFK\WH6LOO &UDLJPXVFKDW6LOO )LQWU\3KRQROLWH,QWUXVLRQ )LQWU\,QWUXVLRQ
*UHDW&XPEUDH7UDFK\WH±ROLYLQHED
VDOW'\NHVZDUP2
*UHDW&XPEUDH'\NH6ZDUP 0XOORI.LQW\UH6\HQLWLF6LOOVZDUP
XQQDPHGWUDFK\DQGHVLWHDQGV\HQLWH
VLOOV
&O\GH3ODWHDX6XEVXLWHRI6RXWKHU
Q6FRWODQG'LQDQWLDQ3OXJVDQG9HQ
WV
6XLWH
6RXWKHUQ6FRWODQG'LQDQWLDQ3OXJV
DQG9HQWV6XLWH
&O\GH3ODWHDX6XEVXLWHRI0LGODQ
G9DOOH\(DUO\&DUERQLIHURXV)HOVLF
6LOO
6XLWH &O\GH3ODWHDX6XEVXLWHRI0LGODQ
G9DOOH\(DUO\&DUERQLIHURXV)HOVLF
6LOO
6XLWH
6RXWK6FRWODQG7UDFK\WH±SKRQROL
WH6XEVXLWH
0LGODQG9DOOH\(DUO\&DUERQLIHURX
V)HOVLF6LOO6XLWH6RXWKHUQ6FRWODQ
G'LQDQWLDQ3OXJVDQG
9HQWV6XLWH
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7KH/LHWKHV%DVDQLWH6LOO 7KH/LHWKHV6LOO )LGUD%DVDQLWH6LOO )LGUD6LOO %RQQLQJWRQ%DVDQLWH,QWUXVLRQ %RQQLQJWRQ,QWUXVLRQ &KHVWHU¶V4XDUU\%DVDQLWH6LOO &KHVWHU
V4XDUU\6LOO 1HZ0DLQV%DVDQLWH,QWUXVLRQ 1HZ0DLQV,QWUXVLRQ (ZLQJVWRQ%DVDQLWH,QWUXVLRQ (ZLQJWRQ6OO
(DVW/LQWRQ%DVDQLWH'\NHDQGVLOO
VZDUP
6WHQWRQ%DVDQLWH6LOO 6WHQWRQ6LOO /LPSOXP%DVDQLWH6LOO /LPSOXP6LOO 2OGKDPVWRFNV%DVDQLWH6LOO 2GOKDPVWRFNV6LOO 7KH.QROO%DVDQLWH,QWUXVLRQ 7KH.QROO,QWUXVLRQ <HOORZ0DQ%DVDQLWH'\NHV2 <HOORZ0DQ'\NH
(DVW/RWKLDQ&OXVWHU
7KH&DU%DVDQLWH'\NH 7KH&DU'\NHV %DQJOH\7UDFK\EDVDOW'\NH %DQJOH\'\NH *LQ+HDG%DVDOWLF9HQW *LQ+HDG9HQW .LGODZ%DVDQLWH3OXJ .LGODZ3OXJ <HOORZ&UDLJ3ODQWDWLRQ%DVDQLWLF±
%DVDOWLF9HQW
<HOORZ&UDLJ3ODQWDWLRQ9HQW
+DGGLQJWRQ%DVDQLWLF±EDVDOWLF3OXJ
DQGYHQWVZDUP
<HOORZ0DQ%DVDQLWLF9HQW
6FRWWLVK/DWH&DUERQLIHURXVWR(DUO
\3HUPLDQ3OXJVDQG9HQWV6XLWH
<HOORZ0DQ9HQW +RUVHVKRH%DVDQLWLF9HQW +RUVHVKRH9HQW 7KH/HFNV"%DVDQLWLF9HQW2 7KH/HFNV9HQW XQQDPHGEDVDOWLFDQGEDVDQLWLFYHQ
WV
(DVW/RPRQG0LFURJDEEUR3OXJ (DVW/RPRQG1HFN (DVW/RPRQG%DVDOWLF1HFN
/RPRQG%DVDQLWLF3OXJDQGQHFNV
ZDUP
(DVW/RPRQG1HFN :HVW/RPRQG%DVDQLWH3OXJ :HVW/RPRQG1HFN :HVW/RPRQG%DVDOWLF1HFN :HVW/RPRQG1HFN *UHHQ+LOO%DVDQLWH3OXJ *UHHQ+LOO3OXJ /DQJVLGH4XDUU\%DVDOW3OXJ
.HQQRZD\%DVDQLWLF3OXJVZDUP
/DQJVLGH4XDUU\9HQW /DQJVLGH4XDUU\%DVDOWLF9HQW /DQJVLGH4XDUU\9HQW XQQDPHG"EDVDOWLFYHQWVDQG"EDVDO
WLFSOXJV
2DNOH\±%DOOLQJU\%DVDOWLF3OXJDQG
YHQWVZDUP
XQQDPHG"EDVDOWLFSOXJVDQGYHQWV
&HQWUDO)LIH&OXVWHU
+LOORI%HDWK"%DVDOWLF1HFN2
&RZGHQEHDWK%DVDOWLF9HQWVZDUP
+LOORI%HDWK1HFN XQQDPHG"EDVDOWLFYHQW )RUGHOO1HSKHOLQHEDVDQLWH6LOO2 )RUGHOO6LOO .LQJVZRRG"%DVDOWLF9HQW2 .LQJVZRRG9HQW .LOPXQG\+LOO"%DVDOWLF9HQW2 .LOPXQG\+LOO9HQW
%XUQWLVODQG%DVDOWLF9HQWVZDUP
'DODFK\"%DVDOWLF9HQW2 'DODFK\9HQW 7KH%LQQ"%DVDOWLF9HQW2 7KH%LQQ9HQW 'XQHDUQ+LOO%DVDOWLF9HQW 'XQHDUQ+LOO9HQW
'LQDQWLDQWRHDUO\:HVWSKDOLDQ6LOO
VRI/RWKLDQVDQG)LIHRI0LGODQG

9DOOH\&DUERQLIHURXVWR(DUO\3HUP
LDQ$ONDOLQH%DVLF6LOO6XLWH
8QGLYLGHGDJHXQFHUWDLQRI0LG
ODQG9DOOH\&DUERQLIHURXVWR(DUO\
3HUPLDQ$ONDOLQH'\NH6XLWH 'LQDQWLDQWRHDUO\:HVWSKDOLDQ6LOO
VRI/RWKLDQVDQG)LIHRI0LGODQG

9DOOH\&DUERQLIHURXVWR(DUO\3HUP
LDQ$ONDOLQH%DVLF6LOO6XLWH
6FRWODQG$ONDOLQH6XLWH
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5XGGRQV3RLQW%DVDOWLF1HFN 5XGGRQV3RLQW1HFN .LQFUDLJ%DVDOWLF1HFN .LQFUDLJ1HFN &UDLJIRUWK%DVDOWLF1HFN &UDLJIRUWK1HFN &KDSHO1HVV%DVDQLWH3OXJ &KDSHO1HVV3OXJ (OLH+DUERXU%DVDOWLF1HFN (OLH+DUERXU1HFN (OLH1HVV%DVDOWLF1HFN
6W0RQDQFH%DVDQLWLF±EDVDOWLF3OXJ
DQGQHFNVZDUP
(OLH1HVV1HFN :DGHVOHD%DVDOWLF1HFN :DGHVOHD1HFN $UGURVV%DVDOWLF1HFN $UGURVV1HFN &RDO\DUG+LOO%DVDOWLF1HFN &RDO\DUG+LOO1HFN 1HZDUN%DVDOWLF1HFN 1HZDUN1HFN 'RYHFRW%DVDOWLF1HFN 'RYHFRW1HFN 'DYLH
V5RFN%DVDQLWH3OXJ 'DYLH
V5RFN3OXJ 6W0RQDQFH%DVDOWLF1HFN 6W0RQDQFH1HFN .LQNHOO)DUP%DVDOWLF1HFN .LQNHOO)DUP1HFN .LQNHOO1HVV%DVDOWLF1HFN .LQNHOO1HVV1HFN %XGGR1HVV%DVDOWLF1HFN %XGGR1HVV1HFN
.LQNHOO±/DGHGGLH%DVDOWLF3OXJDQG
QHFNVZDUP
6DOW/DNH%DVDOWLF3\URFODVWLFEUHFF
LD1HFN
6DOW/DNH1HFN )HGGLQFK%DVDOWLF1HFN
(DVW)LIH&OXVWHU
)HGGLQFK1HFN /DPELHOHWKDP%DVDOWLF1HFN /DPELHOHWKDP1HFN /DGHGGLH%DVDOWLF1HFN /DGHGGLH1HFN XQQDPHGEDVDOWLFQHFNV /XQGLQ/LQNV%DVDOWLF1HFN /XQGLQ/LQNV1HFN 9LHZIRUWK%DVDOWLF1HFN 9LHZIRUWK1HFN %UXQWVKLHOV"%DVDOWLF1HFN2 %UXQWVKLHOV1HFN 3HSSHU.QRZH"%DVDOWLF1HFN2 3HSSHU.QRZH1HFN .LQDOG\"%DVDOWLF1HFN2 .LQDOG\1HFN 'XQLQR%DVDOWLF3\URFODVWLFEUHFFLD
1HFN
/DUJRZDUG±.HOOLH/DZ%DVDOWLF3OX
JDQGQHFNVZDUP
'XQLQR1HFN /DUJR/DZ"%DVDOWLF1HFN2 /DUJR/DZ1HFN %DOKRXVLH"%DVDOWLF1HFN2 %DOKRXVLH1HFN %DOPDLQ%DVDOWLF1HFN %DOPDLQ1HFN 5LUHV"%DVDOWLF1HFN2 5LUHV1HFN .HOOLH/DZ%DVDOWLF1HFN .HOOLH/DZ1HFN *LOOLQJV+LOO%DVDOWLF1HFN *LOOLQJV+LOO1HFN
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XQQDPHGQHFNV
(DVW)LIH%DVDQLWH6LOOVZDUP
XQQDPHGEDVDQLWHVLOOV :DQORFNKHDG1HSKHOLQHJDEEUR'\
NH
6RXWKHUQ8SODQGV1HSKHOLQHJDEEU
R'\NHVZDUP
:DQORFNKHDG'\NH &UDZIRUGMRKQ1HSKHOLQHJDEEUR'\
NH
&UDZIRUGMRKQ'\NH 6RXWKGHDQ1HSKHOLQHEDVDQLWH3OX
J2
6RXWKGHDQ3OXJ
6WUDWKDYHQ0LFURJDEEUR6LOOVZDUP
XQQDPHGPLFURJDEEURVLOOV
.LUNPXLUKLOO0LFURJDEEUR6LOOVZDU
P
XQQDPHGPLFURJDEEURVLOOV .QRFNHQFRUVDQ+LOO0LFURJDEEUR"6
LOO2
.QRFNHQFRUVDQ+LOOGROHULWH
&DWKFDUW0LFURJDEEUR6LOOVZDUP
XQQDPHGPLFURJDEEURVLOOV &DWKFDUW6LOOV
1HFURSROLV0LFURJDEEUR6LOOVZDUP
XQQDPHGPLFURJDEEURVLOOV 1HFURSROLV6LOOV %DUVKDZ0LFURJDEEUR6LOO
*ODVJRZ&OXVWHU
%DUVKDZ6LOO
-RKQVWRQH0LFURJDEEUR6LOOVZDUP
.LOEDUFKDQ0LFURJDEEUR6LOO .LOEDUFKDQ6LOO XQQDPHGPLFURJDEEURVLOOV -RKQVWRQH6LOOV /HQQR[WRZQ0RQ]RJDEEUR3OXJ /HQQR[WRZQ%RVV
0LOQJDYLH%DVDOW±PLFURJDEEUR6LOO
VZDUP
XQQDPHGPLFURJDEEURVLOOV 0LOQJDYLH6LOOV 0DFKULKDQLVK0LFURJDEEUR6LOO
6RXWKHQG0LFURJDEEUR6LOOVZDUP
0DFKULKDQLVK6LOO XQQDPHGPLFURJDEEURVLOOV
8QGLYLGHGDJHXQFHUWDLQRI0LG
ODQG9DOOH\&DUERQLIHURXVWR(DUO\
3HUPLDQ$ONDOLQH'\NH6XLWH
0LGODQG9DOOH\&DUERQLIHURXVWR(
DUO\3HUPLDQ$ONDOLQH'\NH6XLWH0
LGODQG9DOOH\
&DUERQLIHURXVWR(DUO\3HUPLDQ$O
NDOLQH0LQRU,QWUXVLRQVRWKHUWKDQ
G\NHVVLOOVDQGSOXJV
0LGODQG9DOOH\&DUERQLIHURXVWR(
DUO\3HUPLDQ$ONDOLQH%DVLF6LOO6X
LWH :HVWS
KDOLDQWRHDUO\3HUPLDQ6LOOVRIWKH
:HVWHUQ0LGODQG9DOOH\RI
0LGODQG9DOOH\&DUERQLIHURXVWR(
DUO\3HUPLDQ$ONDOLQH%DVLF6LOO6X
LWH
6RXWK6FRWODQG/DWH&DUERQLIHUR
XV±3HUPLDQ0DILF6XEVXLWH
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/XJDU0LFURJDEEUR±SLFULWH6LOO /XJDU6LOO 1HWKHUVKLHOG0LFURJDEEUR6LOO 1HWKHUVKLHOG6LOO :KLWHKDXJK:DWHU0LFURJDEEUR6L
OO
:KLWHKDXJK6LOO 6RUQ±0XLUNLUN5RDG0LFURJDEEUR
6LOO
6RUQ0XLUNLUN6LOO
(DVW$\UVKLUH0LFURJDEEUR6LOOVZD
UP
*OHQJ\URQ±$XJKLQJLOVLH:RRG0LF
URJDEEUR6LOO
*OHQJ\URQ6LOO %HQEHRFK0LFURJDEEUR6LOO %HQEHRFK6LOO &UDLJHQ±$YLV\DUG0LFURJDEEUR±SL
FULWH6LOO
&UDLJHQV±$YLV\DUG6LOO &UDLJVRI.\OH0LFURJDEEUR6LOO &UDLJVRI.\OH6LOO .LOPHLQ+LOO6LOO2 .LOPHLQ+LOO6LOO 6DOWFRDWV0DLQ0LFURJDEEUR±SLFULWH
6LOO
6DOWFRDWV0DLQ6LOO &DVWOH&UDLJV0LFURJDEEUR±SLFULWH
6LOO
&DVWOH&UDLJV6LOO &DVWOH+LOO%DVDQLWH6LOO &DVWOH+LOO6LOO ,QQHU1HEERFN0LFURJDEEUR6LOO ,QQQHU1HEERFN6LOO +LOOKRXVH4XDUU\0LFURJDEEUR6LOO

+LOOKRXVH4XDUU\
1RUWK$\UVKLUH0LFURJDEEUR6LOOVZ
DUP
&URVVKRXVH0LFURJDEEUR6LOO &URVVKRXVH6LOO &DSULQJWRQ0LFURJDEEUR6LOO &DSULQJWRQ6LOO 'XQWRQNQROO4XDUU\0LFURJDEEUR±
SLFULWH6LOO
'XQWRQNQROO4XDUU\6LOO 0RQWJUHHQDQ0LFURJDEEUR6LOO 0RQWJUHHQDQ6LOO $XFKHQWLEHU0LFURJDEEUR6LOO $XFKHQWLEHU6LOO &UDLJLH0LFURJDEEUR6LOO &UDLJLH6LOO /DZ+LOO%DVDOWLF1HFN /DZ+LOO1HFN
:HVW.LOEULGH%DVDOWLF3OXJDQGYH
QWVZDUP
XQQDPHGSOXJV XQQDPHGYHQWV 6KHZDOWRQ0LOO%DVDOWLF3\URFODVWLF
EUHFFLD9HQW
6KHZDOWRQ0LOO9HQW
,UYLQH%DVDOWLF1HFNVZDUP
7KRUQWRXQ%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
7KRUQWRXQ1HFN XQQDPHGEDVDOWLFQHFNV +HOHQWRQ0DLQV%DVDOWLF3\URFODVWL
FEUHFFLD1HFN
+HOHQWRQ0DLQV1HFN
6\PLQJWRQ%DVDOWLF9HQWVZDUP
+HXJKPLOO%DVDOWLF3\URFODVWLFEUHF
FLD9HQW
+HXJKPLOO9HQW XQQDPHGEDVDOWLFQHFNV
:HVWSKDOLDQWRHDUO\3HUPLDQ6LOOV
RIWKH:HVWHUQ0LGODQG9DOOH\RI
0LGODQG9DOOH\&DUERQLIHURXVWR(
DUO\3HUPLDQ$ONDOLQH%DVLF6LOO6X
LWH
:HVWSKDOLDQWRHDUO\3HUPLDQ6LOOV
RIWKH:HVWHUQ0LGODQG9DOOH\RI
0LGODQG9DOOH\&DUERQLIHURXVWR(
DUO\3HUPLDQ$ONDOLQH%DVLF6LOO6X
LWH
9DULVFDQ6XSHUVXLWH
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%URRPKLOO%DVDOWLF9HQW %URRPKLOO9HQW 7HPSOHWRQ%DVDOWLF3OXJ 7HPSOHWRQ3OXJ XQQDPHGEDVDOWLFSOXJVDQGYHQWV
$\UVKLUH&OXVWHU
/LWWOH+LOO%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
/LWWOH+LOO1HFN 6RUQ+LOO%DVDOWLF3\URFODVWLFEUHFF
LD1HFN
6RUQ+LOO1HFN 5DLWK+LOO%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
5DLWK+LOO1HFN &UDLJVRI.\OH%DVDOWLF3\URFODVWLF
EUHFFLD1HFN
&UDLJVRI.\OH1HFN 'XQDVNLQ*OHQ%DVDOWLF3\URFODVWLF
EUHFFLD9HQW
'XQDVNLQ*OHQ9HQW XQQDPHGEDVDOWLFQHFNV 0HLNOHKROP*OHQ%DVDOWLF3\URFODV
WLFEUHFFLD9HQW
0HLNOHKROP*OHQ9HQW *UHHQ+LOO%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
'DOOHDJOHV%DVDOWLF3\URFODVWLFEUHF
FLD1HFNVZDUP
*UHHQ+LOO1HFN :KLWHKLOO±$XFKLQJHH%DVDOWLF3\UR
FODVWLFEUHFFLD1HFN
:KLWHKLOO$XFKLQJHH1HFN .QRFNUHDFK%DVDOWLF3\URFODVWLFEU
HFFLD1HFN
.QRFNUHDFK1HFN &DUOLQH.QRZH%DVDOWLF3\URFODVWLF
EUHFFLD1HFN
&DUOLQH.QRZH1HFN %URRP+LOO%DVDOWLF3\URFODVWLFEUH
FFLD1HFN
%URRP+LOO1HFN 3DWQD+LOO%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
3DWQD+LOO1HFN +RXOGVZRUWK%DVDOWLF3\URFODVWLFE
UHFFLD1HFN
+RXOGVZRUWK1HFN 5RZ+LOO%DVDOWLF3\URFODVWLFEUHFF
LD1HFN
5RZ+LOO1HFN
3DWQD%DVDOWLF3\URFODVWLFEUHFFLD1
HFNVZDUP
&DUFORXW+LOO%DVDOWLF3\URFODVWLFE
UHFFLD1HFN
&DUFORXW+LOO1HFN .LUNODILQQ%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
.LUNODILQQ1HFN &DUVNHRFK%DVDOWLF3\URFODVWLFEUHF
FLD9HQW
&DUVNHRFK9HQW .HLUV+LOO%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
.HLUV+LOO1HFN *UHHQ+LOO:DWHUVLGH%DVDOWLF3\U
RFODVWLFEUHFFLD1HFN
*UHHQ+LOO:DWHUVLGH1HFN %XUQKHDG%DVDOWLF3\URFODVWLFEUHF
FLD1HFN
%XUQKHDG1HFN XQQDPHGEDVDOWLFS\URFODVWLFEUHFF
LDQHFNV
*OHQEXFN%DVDOWLF9HQWVZDUP
XQQDPHGEDVDOWLFYHQWV
6DQTXKDU%DVDOWLF9HQWVZDUP
XQQDPHGEDVDOWLFYHQWV XQQDPHGEDVDOWLFYHQWV
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'XQFDQVE\+HDG0RQFKLTXLWLF1HF
N
'XQFDQVE\+HDG1HFN 'XQQHW+HDG0RQFKLTXLWLF1HFN 'XQQHW+HDG1HFN /RQJ+RSH0RQFKLTXLWLF1HFN /RQJ+RSH1HFN (DVWHQG0RQFKLTXLWLF1HFN
2UNQH\DQG&DLWKQHVV0RQFKLTXLWLF
1HFNVZDUP
(DVWHQG1HFN 7RZHURI&OHWW0RQFKLTXLWLF1HFN 7RZHURI&OHWW1HFN 6XWKHUODQG0RQFKLTXLWLF1HFN 6XWKHUODQG1HFN &URR6WRQH*HR0RQFKLTXLWLF1HFN
2UNQH\±&DLWKQHVV&OXVWHU
&URR6WRQH*HR1HFN 6DQG\+LOO0RQFKLTXLWLF1HFN 6DQG\+LOO1HFN %DUWKZLFN0RQFKLTXLWLF1HFN %DUWKZLFN1HFN
2UNQH\DQG&DLWKQHVV/DPSURSK\U
H'\NHVZDUP
XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
7RVFDLJ0RQFKLTXLWLF1HFN 7RVFDLJ1HFN %UXDFK%XLGKH0RQFKLTXLWLF1HFN %UXDFK%XLGKH1HFN &DPDV/XLQLH0RQFKLTXLWLF1HFN &DPDV/XLQLH1HFN &KRLUH0XLF0RQFKLTXLWLF1HFN
.LQORFKOHYHQ±$SSOHFURVV0RQFKLT
XLWLF1HFNVZDUP
&KRLUH0XLF1HFN &RLOOHQD*LXEKVDLFK0RQFKLTXLWLF
1HFN
&RLOOHQD*LXEKVDLFK1HFN 'UXP&RLU0RQFKLTXLWLF1HFN 'UXP&RLU1HFN 0HDOOD
3KXLEKXLOO0RQFKLTXLWLF1H
FN
0HDOOD
3KXLEKXLOO1HFN &RLUHQD%D0RQFKLTXLWLF1HFN &RLUHQD%D1HFN
0RQDU/DPSURSK\UH'\NHVZDUP
XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
.LOOLODQ/DPSURSK\UH'\NHVZDUP

XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
$VV\QW/DPSURSK\UH'\NHVZDUP
XQQDPHGODPSURSK\UHG\NHV XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
(LO±$UNDLJ±0RUDU/DPSURSK\UH'
\NHDQGYHQWVZDUP
(LOHDQ6KRQD0RQFKLTXLWH1HFN (LOHDQ6KRQD1HFN
:HVW+LJKODQGV±+HEULGHV&OXVWHU
$UGJRXU/DPSURSK\UH'\NHVZDUP
XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
2XWHU,VOHV/DPSURSK\UH'\NHVZD
UP
XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
&ROO±7LUHH/DPSURSK\UH'\NHV
ZDUP2
XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
,RQD±5RVVRI0XOO/DPSURSK\UH'
\NHVZDUP
XQQDPHGPRQFKLTXLWHDQGFDPSWRQ
LWHG\NHV
.LOFKDWWHQ0RQFKLTXLWH'\NH
&RORQVD\0RQFKLTXLWH'\NHVZDUP
.LOFKDWWHQ'\NH 5LDVJ%XLGKH0RQFKLTXLWH'\NH 5LDVJ%XLGKH0RQFKLTXLWH'\NH 0DFKULKDQLVK0RQFKLTXLWH'\NH 0DFKULKDQLVK'\NH 7DONLQJ+HDG0RQFKLTXLWH6LOO
(DVW/RWKLDQ0RQFKLTXLWH,QWUXVLRQ
VZDUP
7DONLQJ+HDG,QWUXVLRQ
6FRWWLVK/DWH&DUERQLIHURXVWR(DUO
\3HUPLDQ3OXJVDQG9HQWV6XLWH
1RUWK%HUZLFN$EEH\0RQFKLTXLWH
3OXJ
1RUWK%HUZLFN$EEH\3OXJ /DXGHUGDOH0RQFKLTXLWH'\NH2 /DXGHUGDOH'\NH
:DOODFH
V6HDW0RQFKLTXLWH3OXJVZ
DUP
XQQDPHGPRQFKLTXLWHSOXJV
,RQD5RVVRI0XOO'\NH6ZDUPRI
6FRWWLVK+LJKODQGV/DWH&DUERQLIH
URXV
WR(DUO\3HUPLDQ$ONDOL'\NH6XLWH

&RORQVD\6ZDUPRI6FRWWLVK+LJKO
DQGV/DWH&DUERQLIHURXVWR(DUO\
3HUPLDQ$ONDOL'\NH6XLWH.LOOLODQ6ZDUPRI6FRWWLVK+LJKODQ
GV/DWH&DUERQLIHURXVWR(DUO\3HUP
LDQ
$ONDOL'\NH6XLWH (LO$UNDLJ'\NH6ZDUPRI6FRWWLV
K+LJKODQGV/DWH&DUERQLIHURXVWR
(DUO\
3HUPLDQ$ONDOL'\NH6XLWH $UGJRXU6ZDUPRI6FRWWLVK+LJKOD
QGV/DWH&DUERQLIHURXVWR(DUO\3H
UPLDQ
$ONDOL'\NH6XLWH 2XWHU,VOHV6ZDUPRI6FRWWLVK+LJK
ODQGV/DWH&DUERQLIHURXVWR(DUO\
3HUPLDQ$ONDOL'\NH6XLWH
6FRWWLVK+LJKODQGV/DWH&DUERQLIHU
RXVWR(DUO\3HUPLDQ$ONDOL'\NH6
XLWH6FRWWLVK/DWH
&DUERQLIHURXVWR(DUO\3HUPLDQ3O
XJVDQG9HQWV6XLWH6FRWODQG/DPSURSK\UH6XEVXLWH
&ROO7LUHH6ZDUPRI6FRWWLVK+LJK
ODQGV/DWH&DUERQLIHURXVWR(DUO\
3HUPLDQ$ONDOL'\NH6XLWH2UNQH\6ZDUPRI6FRWWLVK+LJKODQ
GV/DWH&DUERQLIHURXVWR(DUO\3HUP
LDQ
$ONDOL'\NH6XLWH 0RQDU6ZDUPRI6FRWWLVK+LJKODQ
GV/DWH&DUERQLIHURXVWR(DUO\3HUP
LDQ
$ONDOL'\NH6XLWH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5K\QLH4XDUW]GROHULWH'\NH
1RUWKHDVW6FRWODQG4XDUW]GROHULWH
'\NHVZDUP
5K\QLH'\NH .LOGUXPP\±%HQQDFKLH±0LGGOHWRQ
4XDUW]GROHULWHG\NHV2
.LOGUXPP\%HQQDFKLH0LGGOHWRQG
\NHV
XQQDPHGTXDUW]GROHULWHG\NHV &RUVLHKLOO4XDUW]GROHULWH'\NH &RUVLHKLOO'\NH .HPEDFN4XDUW]GROHULWH'\NH .HPEDFN'\NH .QRFN+LOO±6W$QGUHZV4XDUW]GRO
HULWH'\NH
.QRFN+LOO6W$QGUHZV'\NH %URZQKLOOV4XDUW]GROHULWH'\NH %URZQKLOOV'\NH /RFK)\QH±3HUWK)LUDUWRQ4XDUW]
GROHULWH'\NH
/RFK)\QH3HUWK)LUDUWRQ'\NH /RFK/RFK±$XFKWHUDUGHU""'\NH2 /RFK/RFK$XFKWHUDUGHU'\NH &UDLJPDNHUUDQ""'\NH2 &UDLJPDNHUUDQ'\NH *OHQGXFNLH+LOO±/XWKULH±)RUUHW+LO
O%DVDOW'\NH
*OHQGXFNLH+LOO/XWKULH)RUUHW+LOO
'\NH
1RUWK&HQWUDO6FRWODQG4XDUW]GROH
ULWH'\NHVZDUP
%URDGJUHHQ%DVDOW'\NH %URDGJUHHQ'\NH &DPSVLH/LQQ±:ROIKLOO%DVDOW'\N
H
&DPSVLH/LQQ:ROIKLOO'\NH &UDLJPDNHUUDQ%DVDOW'\NH &UDLJPDNHUUDQ'\NH 'DOFUXH%DVDOW'\NH 'DOFUXH'\NH &URVVJDWHV4XDUW]GROHULWH'\NH &URVVJDWHV'\NH &RUVLHKLOO%DVDOW'\NH &RUVLHKLOO'\NH 1HZWRQ+LOO%DVDOW'\NH 1HZWRQ+LOO'\NH .HPEDFN4XDUW]GROHULWH'\NH .HPEDFN'\NH XQQDPHGTXDUW]GROHULWHDQGEDVDOW
G\NHV
&DPSVLH4XDUW]GROHULWH'\NH &DPSVLH'\NH /HQ]LH±7RUSKLFKHQ4XDUW]GROHULWH
'\NH
/HQ]LH7RUSKLFKHQ'\NH &ODGGHQV4XDUW]GROHULWH'\NH &ODGGHQV'\NH 0LOQJDYLH%DVDOW±TXDUW]GROHULWH'
\NH
0LOQJDYLH'\NH 3RUW6HWRQ4XDUW]GROHULWH'\NH 3RUW6HWRQ'\NH /RQJQLGGU\"4XDUW]GROHULWH'\NH
2
/RQJQLGGU\'\NH 3UHVWRQSDQV4XDUW]GROHULWH'\NH 3UHVWRQSDQV'\NH 'XOODWXU0LFURJDEEUR'\NH 'XOODWXU'ROHULWH'\NH &XPEHUQDXOG0LFURJDEEUR'\NH &XPEHUQDXOG'ROHULWH'\NH 4XHHQ]LHEXUQ4XDUW]GROHULWH'\NH 4XHHQ]LHEXUQ'\NH
6RXWK&HQWUDO6FRWODQG4XDUW]GROH
ULWH'\NHVZDUP
&UR\4XDUW]GROHULWH'\NH
&HQWUDO6FRWODQG/DWH&DUERQLIHURX
V7KROHLLWLF'\NH6ZDUP
&UR\'\NH 0LOWRQ4XDUW]GROHULWH'\NH 0LOWRQ'\NH (DVW%RDUG4XDUW]GROHULWH'\NH (DVW%RDUG'\NH
&HQWUDO6FRWODQG&OXVWHU
*UHHQIDXOGV4XDUW]GROHULWH'\NH *UHHQIDXOGV'\NH %HGOD\±*UHHQJDLUV4XDUW]GROHULWH
'\NH
%HGOD\*UHHQJDLUV'\NH 3RUW6HWRQ±6SLWWDO4XDUW]GROHULWH'
\NH
3RUW6HWRQ6SLWWDO'\NH 3UHVWRQSDQV±6HWRQ4XDUW]GROHULWH
'\NH
3UHVWRQSDQV6HWRQ'\NH .HOSKRSH4XDUW]GROHULWH'\NH .HOSKRSH'\NH 0LOOVWRQH1HXN0LFURJDEEUR'\NH 0LOOVWRQH1HXN'\NH -HQQ\
V4XDUW]GROHULWH'\NH -HQQ\
V'\NH XQQDQPHGTXDUW]GROHULWHG\NHV
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/RPRQG+LOOV8SSHU0LFURJDEEUR6
LOO
/RPRQG+LOOV8SSHU'ROHULWH6LOO
1RUWK%ULWDLQ/DWH&DUERQLIHURXV7
KROHLLWLF6XLWH
/RPRQG+LOOV/RZHU0LFURJDEEUR
6LOO
/RPRQG+LOOV/RZHU'ROHULWH6LOO 6WLUOLQJ0LFURJDEEUR6LOO 6WLUOLQJ'ROHULWH6LOO )RUGHOO4XDUW]GROHULWH6LOO )RUGHOO6LOO &URPELH4XDUW]GROHULWH6LOO &URPELH6LOO ,QYHUNHLWKLQJ4XDUW]GROHULWH6LOO ,QYHUNHLWKLQJ6LOO 1HZ0DLQV4XDUW]GROHULWH6LOO 1HZ0DLQV6LOO +RXQG3RLQW4XDUW]GROHULWH6LOO +RXQG3RLQW6LOO &UDLJLHKDOO4XDUW]GROHULWH6LOO &UDLJLHKDOO:HVW&UDLJV6LOO 7HDVVHV4XDUW]GROHULWH6LOO
0LGODQG9DOOH\4XDUW]GROHULWH6LOO
VZDUP
7HDVVHV6LOO
0LGODQG9DOOH\6LOOFRPSOH[
)OHHFHIDXOG4XDUW]GROHULWH6LOO )OHHFHIDXOG6LOO *LOVWRQ4XDUW]GROHULWH6LOO *LOVWRQ6LOO &HUUHV4XDUW]GROHULWH,QWUXVLRQ &HUUHV,QWUXVLRQ 6QDE3RLQW4XDUW]GROHULWH6LOO 6QDE3RLQW6LOO 8SSHU0DJXV4XDUW]GROHULWH6LOO 8SSHU0DJXV6LOO .DLPHV0LFURJDEEUR6LOO .DLPHV6LOO 'DOPDKR\0LFURJDEEUR6LOO 'DOPDKR\6LOO 'DOPHQ\0LFURJDEEUR6LOO 'DOPHQ\6LOO &UDLJWRQ4XDUW]GROHULWH6LOO &UDLJWRQ6LOO %LQQH\&UDLJ%DVDOW6LOO %LQQH\&UDLJ6LOO 5DWKR4XDUW]GROHULWH6LOO 5DWKR'ROHULWH6LOO XQQDPHGTXDUW]GROHULWHG\NHV XQQDPHGG\NHVDQGVXERUGLQDWHVLOO
VRITXDUW]GROHULWH
6RXWKHDVW6FRWODQG%DVDOW'\NHVZ
DUP
XQQDPHGG\NHVDQGVXERUGLQDWHVLOO
VRITXDUW]EDVDOW2
XQQDPHGG\NHVDQGVXERUGLQDWHVLOO
VRIEDVDOW
&XOOHUQRVH4XDUW]GROHULWH'\NH &XOOHUQRVH'\NH 0XFN4XDUW]GROHULWH'\NH 0XFN'\NH +LJK*UHHQ4XDUW]GROHULWH'\NH +LJK*UHHQ'ROHULWH'\NH 6HYHUDOXQQPDPHGTXDUW]GROHULWH
G\NHVDVVRFLDWHGZLWKWKH+LJK*UH
HQ4XDUW]GROHULWH'\NH
XQQPDPHGTXDUW]GROHULWHG\NHVDV
VRFLDWHGZLWKWKH+LJK*UHHQ'ROHU
LWH'\NH
+RO\,VODQG4XDUW]GROHULWH'\NH +RO\,VODQG'ROHULWH'\NHDQGXQQ
DPHGTXDUW]GROHULWHG\NHVLQWKHY
LFLQLW\RI+RO\,VODQG
6HYHUDOXQQPDPHGTXDUW]GROHULWH
G\NHVDVVRFLDWHGZLWKWKH+RO\,VOD
QG4XDUW]GROHULWH'\NH
XQQPDPHGTXDUW]GROHULWHG\NHVDV
VRFLDWHGZLWKWKH+RO\,VODQG'ROHU
LWH'\NH
1RUWKXPEULD%DVDOW'\NHVZDUP
6W2VZDOG
V&KDSHO4XDUW]GROHULWH
'\NH
6W2VZDOG
V&KDSHO'\NHDQG6W2V
ZDOG
V&KDSHOG\NHVXEVZDUP
6HYHUDOXQQPDPHGTXDUW]GROHULWH
G\NHVDVVRFLDWHGZLWKWKH6W2VZDO
G
V&KDSHO4XDUW]GROHULWH
XQQPDPHGTXDUW]GROHULWHG\NHVDV
VRFLDWHGZLWKWKH6W2VZDOG
V&KDS
HO'\NH
+HWW4XDUW]GROHULWH'\NHDQGORFD
OO\DVVRFLDWHGXQQDPHGTXDUW]GROH
ULWHG\NHV
+HWW'ROHULWH'\NHDQGXQQDPHGTX
DUW]GROHULWHG\NHVLQWKHYLFLQLW\
6HYHUDOXQQPDPHGTXDUW]GROHULWH
G\NHVDVVRFLDWHGZLWKWKH+HWW4XD
UW]GROHULWH'\NH
XQQPDPHGTXDUW]GROHULWHG\NHVDV
VRFLDWHGZLWKWKH+HWW'ROHULWH'\N
H
&DXVH\3DUN4XDUW]GROHULWH'\NH &DXVH\3DUN'\NH
1RUWK(QJODQG&OXVWHU
%DYLQJWRQ4XDUW]GROHULWH'\NH %DYLQJWRQ'\NH (UULQJ%XUQ4XDUW]GROHULWH'\NH (UULQJ%XUQ'\NH /XGZRUWK4XDUW]GROHULWH'\NH /XGZRUWK'\NHV +DOWZKLVWOH%DVDOW'\NH +DOWZKLVWOH'\NH XQQDPHGG\NHVRITXDUW]GROHULWH *UHDW:KLQ4XDUW]GROHULWH6LOO *UHDW:KLQ6LOO
:KLQ4XDUW]GROHULWH6LOOVZDUP
/LWWOH:KLQ0LFURJDEEUR6LOO
:KLQ6LOOFRPSOH[
/LWWOH:KLQ6LOO $OQZLFN4XDUW]GROHULWH6LOO $OQZLFN'ROHULWH6LOO )DUQH,VODQGV4XDUW]GROGHUWH6LOO )DUQH,VODQGV4XDUW]GROGHUWH6LOO
&HQWUDO(QJODQG7KROHLLWLF'\NHVZ
DUP
8QQDPHGWKROHLLWLFG\NHV
1RUWKHUQ(QJODQG/DWH&DUERQLIHUR
XV7KROHLLWLF'\NH6ZDUPRU'ROHU
LWH
6LOOVZDUP
1RUWK%ULWDLQ7KROHLLWLF6XLWH
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6SHHGZHOO"%DVDOWLF9HQW2 6SHHGZHOO
FRQH
6SHHGZHOOYHQW &DOWRQ+LOO"%DVDQLWLF9HQW2
:RUPKLOO%DVDOWLF9HQWVZDUP
&DOWRQ+LOO9HQWDQG'\NH 0RQN
V'DOH"%DVDOWLF9HQWV2 0RQN
V'DOH9HQW XQQDPHGEDVDOWLFYHQW XQQDPHGEDVDQLWHVLOOV
1RUWK'HUE\VKLUH&OXVWHU
:DWHU6ZDOORZV0LFURJDEEUR6LOO :DWHU6ZDOORZV6LOO 7LGHVZHOO'DOH0LFURJDEEUR6LOO 7LGHVZHOO'DOH6LOO &DOWRQ+LOO%DVDQLWH,QWUXVLRQ
3HDN'DOH0LFURJDEEUR6LOOVZDUP
&DOWRQ+LOO,QWUXVLRQ 3HDN)RUHVW0LFURJDEEUR6LOO 3HDN)RUHVW6LOO 3RWOXFN0LFURJDEEUR6LOO 3RWOXFN6LOO 0RXQW3OHDVDQW0LFURJDEEUR6LOO 0RXQW3OHDVDQW6LOO XQQDPHGPLFURJDEEURVLOOV %X[WRQ%ULGJH1RUWK0LFURJDEEUR
'\NH
*UHDW'DOH5RFN'\NHVZDUP
%X[WRQ%ULGJH1RUWK7KROHLLWH'\N
H
*UHDW5RFNV'DOH'\NHV
%X[WRQ%ULGJH6RXWK0LFURJDEEUR
'\NH
%X[WRQ%ULGJH6RXWK7KROHLLWLF'R
OHULWH'\NH
XQQDPHG"EDVDOWLFQHFNV %RQVDOO0LFURJDEEUR6LOO %RQVDOO6LOO ,EOH0LFURJDEEUR6LOO ,EOH6LOO
0DWORFN&OXVWHU
%RQVDOO0RRU%DVDOWLF9HQW %RQVDOO0RRU9HQW 3RXQGHU/DQH%DVDOWLF3\URFODVWLF
EUHFFLD9HQW
3RXQGHU/DQH9HQW 0RRU/DQH"%DVDOWLF3\URFODVWLFE
UHFFLD9HQW2
8SSHU7RZQ%DVDOWLF9HQWVZDUP
0RRU/DQH9HQW (PEHU/DQH"%DVDOWLF3\URFODVWLFE
UHFFLD9HQW2
(PEHU/DQH9HQW 1RUWKHUQ*UDQJHPLOO%DVDOWLF1HFN *UDQJHPLOOQHFNV 6RXWKHUQ*UDQJHPLOO%DVDOWLF1HFN *UDQJHPLOOQHFNV :HGQHVILHOG0LFURJDEEUR6LOO :HGQHVILHOG6LOO 3RXN+LOO0LFURJDEEUR6LOO
%OR[ZLFK0LFURJDEEUR6LOOVZDUP
3RXN+LOO6LOO XQQDPHGPLFURJDEEURVLOOV
5RZOH\5HJLV0LFURJDEEUR/RSROLW
K
5RZOH\5HJLV/RSROLWK
%DUURZ+LOO%DVDOWLF9HQW
%ULHUOH\+LOO&OXVWHU
%DUURZ+LOO9HQW 7DQVOH\+LOO8SSHU0LFURJDEEUR6L
OO
'XGOH\%DVDOWLF6LOODQGYHQWVZDU
P
7DQVOH\+LOO/RZHU0LFURJDEEUR6
LOO
XQQDPHGEDVDOWDQGGROHULWHVLOOV 6KDWWHUIRUG0LFURJDEEUR6LOO 6KDWWHUIRUG6LOO .LQOHW0LFURJDEEUR6LOO .LQOHW6LOO %URZQ&OHH+LOOV0LFURJDEEUR6LOO
&OHH+LOO0LFURJDEEUR6LOOVZDUP
%URZQ&OHH+LOOV6LOO 7LWWHUVWRQH&OHH0LFURJDEEUR,QWUX
VLRQ

7LWWHUVWRQH&OHH6LOO
 &OHH+LOO0LFURJDEEUR6LOO &OHH+LOOVLOOV .QRZEXU\0LFURJDEEUR6LOO %URFNKLOO$QDOFLPHJDEEUR'\NH %URFNKLOO'\NH %DUWHVWUHH0LFURJDEEUR'\NH %DUWHVWUHH'\NH 8QQDPHGGROHULWHLQWUXVLRQVLQWKH
9DOHRI%HOYRLU
'HUE\VKLUH0DILF6XEVXLWH
&HQWUDO±6RXWK%ULWDLQ$ONDOLQH6
XLWH :HVW0LGODQGV0
DILF6XEVXLWH
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+DQQDERURXJK/DPSURSK\UH9HQW
/\GEULGJH/DPSURSK\UH3OXJDQGY
HQWVZDUP
+DQQDERURXJK$JJORPHUDWH XQQDPHGODPSURSK\UHSOXJVDQGYH
QWV
/HZPRRU/DPSURSK\UH'\NH /HZPRRUG\NH &OHDYH/DPSURSK\UH'\NH &OHDYHG\NH
*ULEEOHIRUG/DPSURSK\UH'\NHVZ
DUP
XQQDPHGODPSURSK\UHG\NHV
*ULEEOHIRUGG\NHV
*UHDW5XWOHLJK/DPSURSK\UH'\NH *UHDW5XWOHLJKGN\H
(VVZRUWK\/DPSURSK\UH'\NHVZD
UP
XQQDPHGODPSURSK\UHG\NHV
(VVZRUWK\ODPSURSK\UHV
1RUWK:\NH±,WWRQ/DPSURSK\UH'\
NH
1RUWK:\NH±,WWRQG\NH XQQDPHGODPSURSK\UHG\NHV 3HQGHQQLV/DPSURSK\UH'\NH 3HQGHQQLVG\NH
)DOPRXWK/DPSURSK\UH'\NHVZDU
P
7UHOLVVLFN/DPSURSK\UH'\NH 7UHOLVVLFNG\NH XQQDPHGODPSURSK\UHG\NHV 3HQWLUH/DPSURSK\UH'\NH 3HQWLUHG\NH *DQQHO4XDUU\/DPSURSK\UH'\NH
1HZTXD\/DPSURSK\UH'\NHVZDU
P
*DQQHO4XDUU\PLQHWWH +RO\ZHOO/DPSURSK\UH'\NH +RO\ZHOOG\NH XQQDPHGODPSURSK\UHG\NHV XQQDPHGODPSURSK\UHG\NHV /ODQOO\ZHO0RQFKLTXLWH'\NH *UHDW+RXVH,QWUXVLRQ
*UHDW+RXVH0RQFKLTXLWLF'\NHDQ
GYHQWVZDUP
*ROGHQ+LOO4XDUU\"0RQFKLTXLWLF
9HQW2
*UHDW+RXVH$JJORPHUDWH *ROGHQ+LOO4XDUU\0RQFKLTXLWLF'
\NH
*UHDW+RXVH$JJORPHUDWH
6RXWK%ULWDLQ/DPSURSK\UH6XEV
XLWH
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5DQN
5DQN
5DQN
5DQN
5DQN
5DQN
,VOHVRI6FLOO\*UDQLWH3OXWRQ ,VOHVRI6FLOO\,QWUXVLRQ
0HOGRQ0LFURJUDQLWH'\NH 0HOGRQ,QWUXVLRQ
'DUWPRRU*UDQLWH3OXWRQ 'DUWPRRU,QWUXVLRQ
+DPHUGRQ*UDQLWH,QWUXVLRQ +DPHUGRQ,QWUXVLRQ +LQJVWRQ'RZQ*UDQLWH,QWUXVLRQ
/LVNHDUG&OXVWHU
+LQJVWRQ'RZQ .LW+LOO*UDQLWH,QWUXVLRQ .LW+LOO*UDQLWH
%RGPLQ0RRU*UDQLWH3OXWRQ %RGPLQ,QWUXVLRQ 6W$XVWHOO*UDQLWH3OXWRQ 6W$XVWHOO,QWUXVLRQ
&DVWOHDQ'LQDV*UDQLWH,QWUXVLRQ &DVWOHDQ'LQDV,QWUXVLRQ %HORZGD%HDFRQ*UDQLWH,QWUXVLRQ %HORZGD%HDFRQ*UDQLWH 6W$JQHV*UDQLWH,QWUXVLRQ 6W$JQHV,QWUXVLRQ
&OLJJD+HDG*UDQLWH3OXWRQ &OLJJD+HDG,QWUXVLRQ
&DUQ0DUWK*UDQLWH,QWUXVLRQ &DUQ0DUWK*UDQLWH &DUQ%UHD*UDQLWH,QWUXVLRQ &DUQ%UHD*UDQLWH
&DUQPHQHOOLV*UDQLWH3OXWRQ &DUQPHQHOOLV,QWUXVLRQ
&RUQXELDQJUDQLWHEDWKROLWK
/DQG
V(QG*UDQLWH3OXWRQ /DQG
V(QG,QWUXVLRQ
3HQ]DQFH&OXVWHU
*RGROSKLQ*UDQLWH3OXWRQ *RGROSKLQ,QWUXVLRQ 7UHJRQQLQJ*UDQLWH3OXWRQ 7UHJRQQLQJ,QWUXVLRQ 6W0LFKDHO
V0RXQW*UDQLWH3OXWRQ 6W0LFKDHO
V0RXQW,QWUXVLRQ
XQQDPHGJUDQLWHLQWUXVLRQV XQQDPHGLQWUXVLRQV 3HUUDQSRUWK)HOVLWH'\NH 6W$JQHVHOYDQRU6W$JQHVG\NH 3HUUDQSRUWK*UDQLWH'\NH 3HUUDQSRUWKJUDQLWLFHOYDQ 'XFK\3HUX)HOVLWH'\NH 'XFK\3HUXHOYDQ *UHQRIHQ)HOVLWH'\NH *UHQRIHQHOYDQ .QRZOH4XDUU\)HOVLWH'\NH .QRZOH4XDUU\HOYDQ 6RXWK&URIW\)HOVLWH'\NH 6RXWK&URIW\(OYDQ %UDQQHO)HOVLWH'\NH %UDQQHO(OYDQ :KHUU\)HOVLWH'\NH :KHUU\(OYDQ XQQDPHGIHOVLWHG\NHV +REE
V+LOO)HOVLWH'\NH +REE
V+LOOHOYDQ 3HQWHZDQ)HOVLWH'\NH 3HQWHZDQHOYDQ 6W6WHSKHQ
V&RRPEH)HOVLWH'\NH 6W6WHSKHQ
V&RRPEHG\NH 3ROJRRWK)HOVLWH'\NH
&RRPEH)HOVLWH'\NHVZDUP
3ROJRRWKHOYDQG\NH 7UHWKXOODQ&DVWOH)HOVLWH'\NH 7UHWKXOODQ&DVWOHHOYDQ %UDQQHO)HOVLWH'\NH %UDQQHOHOYDQ 7UHZLWKLDQ)HOVLWH'\NH 7UHZLWKLDQHOYDQ *RYHU)HOVLWH'\NH
6RXWKZHVW(QJODQG)HOVLWH6XEVX
LWH
&RUQXELDQ6XLWH
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Appendix 4 Classification and nomenclature for the Atlantean 
Supersuite
5DQN
5DQN
5DQN
5DQN
5DQN
5DQN
)DFLHV]RQHVDQGIRVWHUHGXQLWV
'HUU\QDFXOHQ*UDQLWH5LQJLQWUXVLR
Q
'HUU\QDFXOHQ*UDQRSK\UH *ODV%KHLQQ*UDQLWH5LQJLQWUXVLRQ *ODV%KHLQQ*UDQRSK\UH
/RFK8LVJ*UDQLWH±JDEEUR,QWUXVLR
Q
/RFK8LVJ*UDQRSK\UHDQG*DEEUR %HQ%XLH*DEEUR,QWUXVLRQ %HQ%XLH*DEEUR %HLQQ%KHDJ*DEEUR,QWUXVLRQ %HLQQ%KHDJ*DEEUR
*OHQ0RUH&HQWUH
7RUQHVV)HOVLWH,QWUXVLRQ
*OHQ0RUH&HQWUH6XLWH
7RUQHVV)HOVLWH %HLQQ0KHDGKRQ)HOVLWH,QWUXVLRQ %HLQQ0KHDGKRQ)HOVLWH &UDLJQDK,RODLUH)HOVLWH,QWUXVLRQ &UDLJQDK,RODLUH)HOVLWH 5XGK
D
&KURPDLQ%DVDOW±UK\ROLWH6
LOO
QXPHURXVXQQDPHGVLOOVRIEDVDOWD
QGEDVDOWLFDQGHVLWH*URXS
/RFK6FULGDLQ%DVDOW±UK\ROLWH6LOOV
ZDUP
/RFK6FULGDLQ6LOOFRPSOH[
QXPHURXVXQQDPHGVLOOVRIDQGHVLWH
DQGGDFLWH*URXS
QXPHURXVXQQDPHGVLOOVRIUK\ROLWH
*URXS
*OHQ0RUH+\EULG5LQJG\NH *OHQ0RUH5LQJG\NH &RUUDEKHLQQ*DEEUR,QWUXVLRQ
%HLQQ&KDLVJLGOH&HQWUH
&RUUDEKHLQQ*DEEUR
%HLQQ&KDLVJLGOH&HQWUH6XLWH
$Q&UXDFKDQ'LRULWH5LQJLQWUXVLRQ $Q&UXDFKDQ$XJLWHGLRULWH
0XOO&HQWUDO&RPSOH[
*DRGKDLO'LRULWH5LQJLQWUXVLRQ *DRGKDLO$XJLWHGLRULWH
/RFK%D5K\ROLWH5LQJG\NH /RFK%D)HOVLWH5LQJG\NH
6URQQDP%RF+\EULG9HLQVZDUP
QXPHURXVXQQDPHGYHLQVRIK\EULG
URFN
+\EULGYHLQFRPSOH[RI6URQQDP%
RF
&RLOOHQD6URLQH+\EULG9HLQVZDUP
QXPHURXVXQQDPHGYHLQVRIK\EULG
URFN
+\EULGYHLQFRPSOH[RI&RLOOHQD6
URLQH
/RFK%D&HQWUH
*OHQ&DQQHO*UDQLWH3OXWRQ
/RFK%D&HQWUH6XLWH
*OHQ&DQQHO*UDQRSK\UH %HLQQD
*KUDLJ*UDQLWH5LQJLQWUXV
LRQ
%HLQQD
*KUDLJ*UDQRSK\UH .QRFN*UDQLWH5LQJLQWUXVLRQ .QRFN*UDQRSK\UH 0XOO6LOLFLF±,QWHUPHGLDWH(DUO\&R
QHVKHHWVZDUP
PDQ\XQQDPHGVLOLFLFDQGLQWHUPHG
LDWHFRQHVKHHWV
$FLGDQGLQWHUPHGLDWHFRQHVKHWVP
DLQO\FUDLJQXULWH
0XOO2OLYLQHGROHULWH(DUO\&RQHV
KHHWVZDUP
PDQ\XQQDPHGEDVLFFRQHVKHHWVP
DLQO\ROLYLQHGROHULWH
(DUO\EDVLFFRQHVKHHWVPDLQO\ROLY
LQHGROHULWH
0XOO4XDUW]GROHULWH/DWH&RQHVKH
HWVZDUP
PDQ\XQQDPHGEDVLFFRQHVKHHWVP
DLQO\TXDUW]GROHULWH
/DWHEDVLFFRQHVKHHWVPDLQO\ROLY
LQHIUHH
&RLUH0RU%UHFFLDV 0XOO&HQWUDO/DYD)RUPDWLRQ 0XOO&HQWUDO/DYD)RUPDWLRQ
0XOO&HQWUDO&RPSOH[
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5DQN
5DQN
5DQN
5DQN
5DQN
5DQN
)DFLHV]RQHVDQGIRVWHUHGXQLWV
QXPHURXVXQQDPHGTXDUW]GROHULWH
FRQHVKHHWV
&HQWUH%DVLF±6LOLFLF&RQHVKHHWV
ZDUP
DIHZDQGHVLWLFFRQHVKHHWV
&HQWUH&RQHVKHHWVZDUP
DIHZFRPSRVLWHEDVLF±VLOLFLFFRQH
VKHHWV
%HQ+LDQW3LWFKVWRQH6KHHWVZDUP
VHYHUDOXQQDPHGVKHHWVRIDQGHVLWLF
SLWFKVWRQH
%HQ+LDQW3LWFKVWRQH6KHHWVZDUP
%HQ+LDQW4XDUW]GROHULWH,QWUXVLRQ %HQ+LDQW,QWUXVLRQ
JUDQRSK\ULFPLFURJUDQLWHIDFLHV
%HLQQDQ/HDWKDLG0LFURJUDQLWH±'
ROHULWH,QWUXVLRQ
%HLQQDQ/HDWKDLG*UDQRGLRULWH,QWU
XVLRQ
K\EULGLVHGPDILFIDFLHV PDUJLQDODXJLWHGLRULWH]RQH
$UGQDPXUFKDQ&HQWUH
&DPSKRXVH4XDUW]GROHULWH,QWUXVLR
Q
&HQWUH$UGQDPXUFKDQ&RPSOH[
&DPSKRXVH4XDUW]GROHULWH,QWUXVLR
Q
PDLQTXDUW]GROHULWH]RQH
%HQ+LDQW3RUSK\ULWLF'ROHULWH,QWUX
VLRQ
%HQ+LDQW,QWUXVLRQ *ODV%KHLQQ3RUSK\ULWLF'ROHULWHLQ
WUXVLRQ
*ODV%KHLQQ3RUSK\ULWLF'ROHULWHLQ
WUXVLRQ
0HDOO%XLGKH0RU*UDQLWH,QWUXVLRQ 0HDOO%XLGKH0RU*UDQLWH,QWUXVLRQ 0HDOO%XLGKH0RU4XDUW]JDEEUR,
QWUXVLRQ
0HDOO%XLGKH0RU4XDUW]JDEEUR,
QWUXVLRQ
0HDOOQDQ&RQ*DEEUR,QWUXVLRQ 0HDOOQDQ&RQ*DEEUR,QWUXVLRQ XQQDPHGJDEEURGROHULWHLQWUXVLRQV

7RUUQD0RLQH7UDFK\WH3OXJ 7RUUQD0RLQH7UDFK\WH3OXJ
&HQWUH2XWHU'ROHULWH&RQHVKHHW
VZDUP
QXPHURXVXQQDPHGEDVLFFRQHVKHH
WVPDLQO\TXDUW]GROHULWH
&HQWUH2XWHU%DVLF&RQHVKHHWVZ
DUP
&HQWUH,QQHU'ROHULWH&RQHVKHHW
VZDUP
QXPHURXVXQQDPHGEDVLFFRQHVKHH
WVPDLQO\SRUSK\ULWLFGROHULWH
&HQWUH,QQHU%DVLF&RQHVKHHWVZ
DUP
$UGQDPXUFKDQ3RLQW*DEEUR5LQJ
LQWUXVLRQ
$UGQDPXUFKDQ3RLQW*DEEUR5LQJ
LQWUXVLRQ
/RFKDQDQ$RGDLQQ*DEEUR,QWUXVLR
Q
/RFKDQDQ$RGDLQQ*DEEUR,QWUXVLR
Q
$UGQDPXUFKDQ&HQWUH
6JXUUQDP0HDQQ4XDUW]GROHULWH5
LQJG\NH
&HQWUH$UGQDPXUFKDQ&RPSOH[
6JXUUQDP0HDQQ4XDUW]GROHULWH5
LQJG\NH
*DUEKGKDLO4XDUW]JDEEUR5LQJLQ
WUXVLRQ
*DUEKGKDLO4XDUW]JDEEUR5LQJLQ
WUXVLRQ
%HLQQ%XLGKH2OGHU4XDUW]JDEEUR
,QWUXVLRQ
%HLQQ%XLGKH2OGHU4XDUW]JDEEUR
,QWUXVLRQ
*ULJDGDOH0LFURJUDQLWH,QWUXVLRQ *ULJDGDOH0LFURJUDQLWH,QWUXVLRQ
$UGQDPXUFKDQ&HQWUDO&RPSOH[
*ODV(LOHDQ9HQW *ODV(LOHDQ%DVDOWLF9HQW
&HQWUH'ROHULWH&RQHVKHHWVZDUP
DIHZXQQDPHGEDVLFFRQHVKHHWV
&HQWUH%DVLF&RQHVKHHWVZDUP
%HLQQQD6HLOJ4XDUW]JDEEUR)DFLH
V
/RFK&DRUDFK4XDUW]JDEEUR5LQJ
LQWUXVLRQ
QRPDWFKHV
/RFK&DRUDFK4XDUW]JDEEUR5LQJ
LQWUXVLRQ
/RFK&DRUDFK4XDUW]JDEEUR)DFLH
V
QRPDWFKHV
%HLQQQDQ2UG*DEEUR5LQJG\NH %HLQQQDQ2UG*DEEUR5LQJG\NH
2XWHU4XDUW]JDEEUR=RQH 2XWHU4XDUW]JDEEUR=RQH )DVFDGDOH/DPLQDWHG*DEEUR=RQH )DVNDGDOH/DPLQDWHG*DEEUR=RQH 2XWHU8QOD\HUHG*DEEUR=RQH 2XWHU8QOD\HUHG*DEEUR=RQH
$UGQDPXUFKDQ&HQWUH
2OLYLQHJORPHURFU\VWLF*DEEUR5DI
W=RQH
&HQWUH$UGQDPXUFKDQ&RPSOH[
&HQWUH/D\HUHG*DEEUR/RSROLWK
2OLYLQHJORPHUFU\VWLF*DEEUR5DIW
=RQH
&HQWUH/D\HUHG*DEEUR/RSROLWK
2XWHU/D\HUHG*DEEUR=RQH 2XWHU/D\HUHG*DEEUR=RQH ,QQHU/D\HUHG*DEEUR=RQH ,QQHU/D\HUHG*DEEUR=RQH 6LWKHDQ0RU/DPLQDWHG*DEEUR=R
QH
6LWKHDQ0RU/DPLQDWHG*DEEUR=R
QH
*OHQGULDQ/DPLQDWHG*DEEUR=RQH *OHQGLDQ/DPLQDWHG*DEEUR=RQH $FKQDKD4XDUW]JDEEUR=RQH $FKQDKD4XDUW]JDEEUR=RQH $FKQDKD7RQDOLWH)DFLHV
$FKQDKD7RQDOLWH±TXDUW]PRQ]RQLW
H,QWUXVLRQ
$FKQDKD7RQDOLWH)DFLHV
$FKQDKD7RQDOLWH±TXDUW]PRQ]RQLW
H,QWUXVLRQ
$FKQDKD4XDUW]PRQ]RQLWH)DFLHV $FKQDKD4XDUW]PRQ]RQLWH)DFLHV
&RLUHQD5DLQLFK+\EULG5LQJG\NH &RLUHQD5DLQLFK+\EULG5LQJG\NH
&RLUHQD5DLQLFK3HULGRWLWH5DIW &RLUHQD5DLQLFK3HULGRWLWH5DIW
0HDOODQ7DUPDFKDLQ4XDUW]JDEEU
R,QWUXVLRQ
0HDOODQ7DUPDFKDLQ6XPPLW4XDU
W]JDEEUR,QWUXVLRQ
0HDOOQDQ&RQ1HWYHLQHG'ROHULWH
5RRI=RQH
0HDOOQDQ&RQ1HWYHLQHG'ROHULWH
5RRI=RQH
VHYHUDOEDVDOWLFODYDVDQGEHGVRIYR
OFDQLFODVWLFVHGLPHQWDU\URFN0XOO

/DYD*URXS
$UGQDPXUFKDQ&HQWUDO&RPSOH[
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5DQN
5DQN
5DQN
5DQN
5DQN
5DQN
)DFLHV]RQHVDQGIRVWHUHGXQLWV
0HDOODQ'HDUJ%DVLF,QWUXVLRQEUHF
FLD3LSH
9ROFDQLFODVWLFEUHFFLDSLSHRI0HDO
ODQ'HDUJ
&RLUH8DLJQHLFK*UDQLWH,QWUXVLRQ &RLUH8DLJQHLFK*UDQLWH&XLOOLQ&
HQWUH
*DUVEKHLQQ3HULGRWLWH6LOO *DUVEKHLQQ6LOO
XQQDPHGEDVLFLQWUXVLRQEUHFFLD 'UXLP+DLQ2OLYLQHJDEEUR=RQH)

'UXLP+DLQ*DEEUR5LQJLQWUXVLRQ
,QQHU*DEEURV3KDVH)
,QQHU*DEEURV&XLOOLQ&HQWUH8QLW
)
'UXLP+DLQ2OLYLQHJDEEUR=RQH)

,QQHU*DEEURV3KDVH) 'UXLP+DLQ2OLYLQHJDEEUR=RQH)

,QQHU*DEEURV3KDVH)
+DUWD&RUULH%\WRZQLWH7URFWROLWH5
LQJLQWUXVLRQ
,QQHU%\WRZQLWH7URFWROLWHV&XLOOLQ
&HQWUH8QLW(
'UXLPQDQ5DPK%\WRZQLWH*DEEU
R=RQH'
'UXLPQDQ5DPK%\WRZQLWH*DEEU
R5LQJLQWUXVLRQ
,QQHU&URVVFXWWLQJ%\WRZQLWH*DE
EUR3KDVH'
,QQHU&URVVFXWWLQJ%\WRZQLWH*DE
EUR&XLOOLQ&HQWUH8QLW'
'UXLPQDQ5DPK%\WRZQLWH*DEEU
R=RQH'
,QQHU&URVVFXWWLQJ%\WRZQLWH*DE
EUR3KDVH'
&RUXLVN%\WRZQLWH*DEEUR=RQH& 2XWHU%\WRZQLWH*DEEURV3KDVH
&XLOOLQ&HQWUH8QLW&
&RUXLVN%\WRZQLWH*DEEUR5LQJLQ
WUXVLRQ
&RUXLVN%\WRZQLWH*DEEUR=RQH&
2XWHU%\WRZQLWH*DEEURV&XLOOLQ&
HQWUH8QLW&
2XWHU%\WRZQLWH*DEEURV3KDVH
&XLOOLQ&HQWUH8QLW&
&XLOOLQ&HQWUH
&RUXLVN%\WRZQLWH*DEEUR=RQH&
&XLOOLQ&HQWUH
2XWHU%\WRZQLWH*DEEURV3KDVH
&XLOOLQ&HQWUH8QLW&
*DUEKFKRLUH3HULGRWLWH,QWUXVLRQ3

/D\HUHG3HULGRWLWHV3 *DUEKFKRLUH3HULGRWLWH,QWUXVLRQ3

/D\HUHG3HULGRWLWHV3&XLOOLQ&H
QWUH
*DUEKFKRLUH3HULGRWLWH,QWUXVLRQ3

*DUEKFKRLUH3HULGRWLWH,QWUXVLRQVZ
DUP
/D\HUHG3HULGRWLWHV3&XLOOLQ&H
QWUH
/D\HUHG3HULGRWLWHV&XLOOLQ&HQWUH

*DUEKFKRLUH3HULGRWLWH,QWUXVLRQ3

/D\HUHG3HULGRWLWHV3&XLOOLQ&H
QWUH
*DUEKFKRLUH3HULGRWLWH,QWUXVLRQ3

/D\HUHG3HULGRWLWHV3&XLOOLQ&H
QWUH
*DUEKFKRLUH3HULGRWLWH,QWUXVLRQ3

/D\HUHG3HULGRWLWHV3&XLOOLQ&H
QWUH
&XLOOLQ5LGJH%\WRZQLWH7URFWROLWH
=RQH%
2XWHU%\WRZQLWH7URFWROLWHV&XLOOL
Q&HQWUH
&XLOOLQ5LGJH%\WRZQLWH7URFWROLWH
5LQJLQWUXVLRQ
&XLOOLQ5LGJH%\WRZQLWH7URFWROLWH
=RQH%
2XWHU%\WRZQLWH7URFWROLWHV&XLOOL
Q&HQWUH
2XWHU%\WRZQLWH7URFWROLWHV%&
XLOOLQ&HQWUH
&XLOOLQ5LGJH%\WRZQLWH7URFWROLWH
=RQH%
2XWHU%\WRZQLWH7URFWROLWHV%&
XLOOLQ&HQWUH
2XWHU&RUULHV2OLYLQHJDEEUR,QWUXV
LRQ$
2XWHU*DEEURV$&XLOOLQ&HQWUH
2XWHU&RUULHV*DEEUR,QWUXVLRQVZD
UP
$Q6JXPDQ2OLYLQHPLFURJDEEUR,Q
WUXVLRQV$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$EKDLQQ0KRU*DEEUR,QWUXVLRQ $EKDLQQ0KRU*DEEUR,QWUXVLRQ 0XOODFK*HDO*DEEUR,QWUXVLRQ 0XOODFK*HDO*DEEUR,QWUXVLRQ VHYHUDOXQQDPHGPLFURJUDQLWHLQWUX
VLRQV
0XOODFK6JDU'ROHULWH±PLFURJUDQLW
H,QWUXVLRQVZDUP
VHYHUDOXQQDPHGPLFURGLRULWHLQWUX
VLRQV
0XOODFK6JDU'ROHULWH±PLFURJUDQLW
H,QWUXVLRQVZDUP
VHYHUDOXQQDPHGGROHULWHLQWUXVLRQV
$UUDQ6XEVXLWH
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$QWRQ'RKUQ&HQWUH $QWRQ'RKUQ&HQWUH %UHQGDQ6KHWODQG&HQWUH %UHQGDQ6KHWODQG&HQWUH %UHQGDQ,UHODQG&HQWUH %UHQGDQ,UHODQG&HQWUH 'DUZLQ&HQWUH 'DUZLQ&HQWUH 'RQQ&HQWUH 'RQQ&HQWUH 'UHNDHJ\D&HQWUH 'UHNDHJ\D&HQWUH 'URO&HQWUH 'URO&HQWUH (DVW*HRUJH%OLJK&HQWUH (DVW*HRUJH%OLJK&HQWUH (ULDGRU&HQWUH (ULDGRU&HQWUH (UODQG&HQWUH (UODQG&HQWUH )DURH%DQN&HQWUH )DURH%DQN&HQWUH )DURH%DQN&KDQQHO.QROO&HQWUH )DURH%DQN&KDQQHO.QROO&HQWUH )UDHQLU&HQWUH )UDHQLU&HQWUH *HLNLH&HQWUH *HLNLH&HQWUH *RQGRU&HQWUH *RQGRU&HQWUH +HEULGHV7HUUDFH&HQWUH +HEULGHV7HUUDFH&HQWUH /\RQHVVH&HQWUH /\RQHVVH&HQWUH 0DPPDO&HQWUH 0DPPDO&HQWUH 0HQWRQH&HQWUH 0HQWRQH&HQWUH 2ZOVJDUG&HQWUH 2ZOVJDUG&HQWUH 5HJLQ6PLGXU&HQWUH 5HJLQ6PLGXU&HQWUH
5RFNDOO*UDQLWH3OXWRQ
5RFNDOO&HQWUH
5RFNDOO*UDQLWH
5RFNDOO&HQWUH
+HOHQ
V5HHI0LFURJDEEUR,QWUXVLRQ +HOHQ
V5HHI0LFURJDEEUR
5RKDQ&HQWUH 5RKDQ&HQWUH 5RVHPDU\%DQN&HQWUH 5RVHPDU\%DQN&HQWUH 6DQGDUUR&HQWUH 6DQGDUUR&HQWUH 6DQGDVWUH&HQWUH 6DQGDVWUH&HQWUH 6LJPXQGXU&HQWUH 6LJPXQGXU&HQWUH 6XOD6JHLU&HQWUH 6XOD6JHLU&HQWUH 6ZLWKLQ&HQWUH 6ZLWKLQ&HQWUH :HVW(UODQG&HQWUH :HVW(UODQG&HQWUH :HVW*HRUJH%OLJK&HQWUH :HVW*HRUJH%OLJK&HQWUH
/XQG\**UDQLWH,QWUXVLRQ
/XQG\*UDQLWH3OXWRQ
*UDQLWH*XSSHU
/XQG\,VODQG,QWUXVLRQ
/XQG\**UDQLWH,QWUXVLRQ *UDQLWH*ORZHU 6DQG\%UDHV5K\ROLWLF9HQW
7DUGUHH9ROFDQRFRPSOH[
6DQG\%UDHV9HQWREVROHWH
7DUGUHH5K\ROLWH&RPSOH[
7DUGUHH5K\ROLWH)RUPDWLRQ$QWULP
/DYD*URXS
$WODQWHDQ6XSHUVXLWH 5RFNDOO6XLWH
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'XQWXOP&DVWOH'ROHULWH6LOO 'XQWXOP&DVWOH6LOO (LOHDQ)ORGLJDUU\'ROHULWH6LOO (LOHDQ)ORGLJDUU\6LOO
7URWWHUQLVK'ROHULWH6LOOVZDUP
0HDOO7XDWK'ROHULWH6LOO 0HDOO7XDWK6LOO $VFULE'ROHULWH6LOO $VFULE6LOO
/LWWOH0LQFK6LOOFRPSOH[
.LOW5RFN'ROHULWH6LOO
/LWWOH0LQFK6LOOFRPSOH[
.LOW5RFN6LOO *DUEK(LOHDQ0DLQ'ROHULWH6LOO *DUEK(LOHDQ0DLQ6LOO *DUEK(LOHDQ/RZHU'ROHULWH6LOO
6KLDQW,VOHV'ROHULWH6LOOVZDUP
*DUEK(LOHDQ/RZHU6LOO
6KLDQW,VOHV6LOOV
(LOHDQ0KXLUH'ROHULWH±V\HQLWH6LOO (LOHDQ0KXLUH6LOO *DOWDFKHDQ'ROHULWH6LOO *DOWDFKHDQ6LOO +RO\,VODQG7UDFK\WH6LOO +RO\,VODQG6LOO &ODXFKODQGV'ROHULWH6LOO &ODXFKODQG6LOO
/DPODVK'ROHULWH6LOOVZDUP
0RQDPRUH'ROHULWH6LOO 0RQDPRUH6LOO .LQJVFURVV'ROHULWH6LOO .LQJVFURVV6LOO 'LSSLQ'ROHULWH6LOO 'LSSLQ6LOO
'LSSLQ'ROHULWH6LOOVZDUP
$XFKDUHRFK'ROHULWH6LOO $XFKDUHRFK6LOO &ROXPENLOOH'ROHULWH6LOO
1RUWK%ULWDLQ3DODHRJHQH6LOO6XLWH
&ROXPENLOOH6LOO
6RXWK$UUDQ6LOOFRPSOH[
*DUEDG4XDUW]GROHULWH6LOO
6RXWK$UUDQ6LOOV
*DUEDG6LOO %DRLOHLJ4XDUW]GROHULWH±IHOVLWH6LO
O
%DRLOHLJ6LOO *OHQDVKGDOH4XDUW]GROHULWH±IHOVLWH
6LOO
*OHQDVKGDOH6LOO %HQQDQ+HDG%DVDOW±UK\ROLWH6LOO %HQQDQ,QWUXVLRQ 'UXPDGRRQ%DVDOW±UK\ROLWH6LOO 'UXPDGRRQ,QWUXVLRQ %URZQ+HDG5K\ROLWH6LOO %URZQ+HDG6LOO .LOSDWULFN5K\ROLWH,QWUXVLRQ .LOSDWULFN,QWUXVLRQ QXPHURXVXQQDPHGGROHULWHIHOVLWH
DQGFRPSRVLWHVLOOV
VLQJOHFRPSRVLWHVLOORIWKROHLLWLFGR
OHULWHDQGGDFLWH
6RXWK%XWH'ROHULWH6LOOVZDUP
6RXWK%XWH&RPSRVLWH6LOO VLQJOHVLOORIDONDOLGROHULWH
3UHVWZLFN±0DXFKOLQH'ROHULWH6LOO
VZDUP
VHYHUDOXQQDPHGLQWHUFRQQHFWHGVLO
OVRIDONDOLGROHULWH
3UHVWZLFN±0DXFKOLQH6LOOFRPSOH
[
/RFKPDGG\'ROHULWH6LOO /RFKPDGG\6LOO
)DURH±6KHWODQG6LOOFRPSOH[
QXPHURXVXQQDPHGGROHULWHVLOOV
)DURH±6KHWODQG6LOOFRPSOH[ (UOHQG6LOOFRPSOH[
QXPHURXVXQQDPHGVLOLFLFVLOOV
(UOHQG6LOOFRPSOH[ 5RFNDOO%DVLQ6LOOFRPSOH[
QXPHURXVXQQDPHGVLOOV
5RFNDOO%DVLQ6LOOFRPSOH[

6$LUGH%HLQQ'ROHULWH3OXJ 
6$LUGH%HLQQ'ROHULWH3OXJ 'UXLP%XLGKH7UDFK\WH3OXJ 6LWKHDQ6OXDLJK'ROHULWH3OXJ
1RUWK%ULWDLQ3DODHRJHQH3OXJ6XLW
H
XQQDPHGSOXJVQRWREYLRXVO\DVVRF
LDWHGZLWKFHQWUDOFRPSOH[HV
:HVW6FRWODQG3DODHRJHQH6LOO6X
EVXLWH
$WODQWLF0DUJLQ6LOO6XEVXLWH :HVW6FRWODQG3DODHRJHQH3OXJ6
XEVXLWH
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/RFK5RDJ0RQFKLTXLWH'\NH
/HZLV'\NHVZDUP
/RFK5RDJ'\NH
/HZLV6ZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
6N\H'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
6N\H'\NH6ZDUP $UGQDPXUFKDQ'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
0XFN$UGQDPXUFKDQ6ZDUP
&DPDV0RU*DEEUR'\NH
0XFN'\NHVZDUP 0XFN$UGQDPXUFKDQ6ZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
0RQH\DFUHV%DVDOWLF$QGHVLWH'\N
H
0RQH\DFUHV'\NH 0LGGOHWRQ%DVDOW'\NH 0LGGOHWRQ'\NH %DUUPLOO$QGHVLWH'\NH %DUUPLOO'\NH &XPEUDH±6WHYHQVWRQ$QGHVLWH'\N
H
&XPEUDH6WHYHQVWRQ'\NH &OHYHODQG%DVDOWLF$QGHVLWH'\NH $UPDWKZDLWH&OHYHODQG'\NH 1HZ&XPQRFN%DVDOWLF$QGHVLWH'
\NH
1HZ&XPQRFN'\NH (VNGDOHPXLU%DVDOWLF$QGHVLWH'\N
H
(VNGDOHPXLU'\NH $FNOLQJWRQ%DVDOWLF$QGHVLWH'\NH
0XOO'\NHVZDUP
$FNOLQJWRQ'\NH
0XOO'\NHVZDUP
:DOERWWOH%DVDOWLF'\NH :DOERWWOH'\NH +HEEXUQ%DVDOWLF$QGHVLWH'\NH +HEEXUQ'\NH &ROH\+LOO%DVDOWLF$QGHVLWH'\NH &ROH\+LOO'\NH 7\QHPRXWK%DVDOW'\NH
1RUWK%ULWDLQ3DODHRJHQH'\NH6XL
WH
7\QHPRXWK'\NH &ROO\ZHOO%DVDOW'\NH &ROO\ZHOO'\NH &URRNGHQH%DVDOW'\NH &URRNGHQH'\NH .LHOGHUKHDG%DVDOW'\NH .LHOGHUKHDG'\NH .LHOGHU9LDGXFW%DVDOW'\NH .LHOGHU9LDGXFW'\NH QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
-XUD±.LQW\UH'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
-XUD±.LQW\UH6ZDUP
&QRF5KDRQVWLO'ROHULWH,QWUXVLRQ
,VOD\'\NHVZDUP
QRPDWFKHV
,VOD\6ZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
1RUWKZHVW$UUDQ'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
1RUWKZHVW$UUDQ6ZDUP 6RXWK$UUDQ'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
6RXWK$UUDQ6ZDUP 6FDOSD\'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
6FDOSD\6XEVZDUP $SSOHFURVV'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
$SSOHFURVV6XEVZDUP 5DDVD\'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
5DDVD\6XEVZDUP *OHQEULWWOH'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
*OHQEULWWOH6XEVZDUP 5XP'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
5XP6XEVZDUP %XWH'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
%XWH6XEVZDUP 2 %DUUD,VOHV'\NHVZDUP
1RUWK%ULWDLQ3DODHRJHQH'\NH6
XEVXLWH
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2 %OLQG5RFN'\NH 2 +HOOV+ROH'\NH
)OHHWZRRG'\NHVZDUP
XQQDPHGG\NHVRIXQNQRZQFRPSR
VLWLRQ
)OHHWZRRG'\NH*URXS %XWWHUWRQ±6Z\QQHUWRQ'\NHVZDUP
XQQDPHGG\NHVRIXQNQRZQFRPSR
VLWLRQ
%XWWHUWRQ6Z\QQHUWRQ'\NHV 1RUWK&KDQQHO'\NHVZDUP
XQQDPHGG\NHVRIXQNQRZQFRPSR
VLWLRQ
1RUWK&KDQQHO6ZDUP
&DUULFNIHUJXV&DVWOH'ROHULWH'\NH &DUULFNIHUJXV'\NHREVROHWH :DWHUIRRW'\NH
7DUGUHH'\NHVZDUP
:DWHUIRRW'\NH
7DUGUHH6ZDUP
1RUWK6WDU'ROHULWH'\NH 1RUWK6WDU'\NHREVROHWH &DUULFNPRUH'ROHULWH'\NH &DUULFNPRUH'\NHREVROHWH QXPHURXVXQQDPHGG\NHVRIPDLQO\
GROHULWHFRPSRVLWLRQ
.LOORXJK±$UGJODVV'\NHVZDUP
QXPHURXVXQQDPHGG\NHVRIPDLQO\
GROHULWHFRPSRVLWLRQ
.LOORXJK$UGJODVV6ZDUP 0RXUQH'\NHVZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
0RXUQH6ZDUP &DUOLQJIRUG±6OLHYH*XOOLRQ'\NHV
ZDUP
QXPHURXVXQQDPHGG\NHVZLWKDZ
LGHUDQJHRIFRPSRVLWLRQ
&DUOLQJIRUG6OLHYH*XOOLRQ6ZDUP
'RUDYLOOH*DEEUR'\NH "'RUD9LOOD'\NHREVROHWH ,UYLQHVWRZQ'ROHULWH'\NH ,UYLQHVWRZQ'\NH &XLOFDJK±*OHQIDUQH'ROHULWH'\NH "*OHQIDUQH'ROHULWHREVROHWH0
ROO\0RXQWDLQ'ROHULWHREVROHWH
.LOW\FORJKHU'ROHULWH'\NH .LOW\FORJKHU'ROHULWHREVROHWH 7LHYHQDPHHQWD7UDFK\EDVDOW'\NH 7LHYHQDPHHQWD'\NH 2ZHQER\5K\ROLWH6KHHW
'RQHJDO±.LQJVFRXUW'\NHVZDUP
2ZHQER\VKHHW
'RQHJDO.LQJVFRXUW6ZDUP
%ODFNVOHH'ROHULWH'\NH %ODFNVOHH'\NHREVROHWH &KXUFK+LOO'ROHULWH'\NH &KXUFK+LOO'\NHREVROHWH &XOOHQ+LOO'ROHULWH'\NH &XOOHQ+LOO'\NH /HQDJKDQ'ROHULWH'\NH /HQDJKDQ'\NH &DUULFNQDVHHU'ROHULWH'\NH &DUULFNQDVHHU'\NH &XLOFDJK'ROHULWH'\NH &XLOFDJK'\NH QXPHURXVXQQDPHGG\NHVRIPDLQO\
GROHULWHFRPSRVLWLRQ
.LOODOD'\NHVZDUP
VHYHUDOQDPHGG\NHV
/XQG\'\NHVZDUP
UHFRUGHGG\NHVRIEDVDOWLFDQG
WUDFK\WLFFRPSRVLWLRQ
/XQG\6ZDUP
&HOWLF3DODHRJHQH0LQRU,QWUXVLR
Q6XLWH1RUWK,UHODQG3DODHRJHQH'\N
H6XEVXLWH
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'RQHJRUH'ROHULWH3OXJVZDUP
XQQDPHGGROHULWHSOXJV
'RQHJRUH3OXJVREVROHWH
6OHPLVK'ROHULWH3OXJ 6OHPLVK3OXJ 7LHYHEXOOLDJK'ROHULWH3OXJ 7LHYHEXOOLDJK3OXJREVROHWH 6FDZW+LOO'ROHULWH3OXJ 6FDZW+LOO3OXJ &DUQHDO'ROHULWH3OXJ &DUQHDO3OXJREVROHWH %DOO\FUDLJ\'ROHULWH3OXJ %DOO\FUDLJ\3OXJREVROHWH 7LHYHUDJK'ROHULWH3OXJ 7LHYHUDJK3OXJREVROHWH *ODVVPXOOHQ'ROHULWH3OXJ *ODVVPXOOHQ3OXJ &RUNH\5RFNV'ROHULWH3OXJDQG6L
OO
&RUNH\5RFNV3OXJ %DOO\JDOOH\+HDG'ROHULWH3OXJ %DOO\JDOOH\+HDG3OXJ %URFNOH\'ROHULWH3OXJ %URFNOH\3OXJ 6NHDJK'ROHULWH3OXJ 6NHDJK3OXJ 'RRQERXJKW'ROHULWH3OXJ 'RRQERXJKW3OXJ &UDLJFOXJJDQ'ROHULWH3OXJ &UDLJFOXJJDQ3OXJ 6NHUU\ZKLUU\'ROHULWH3OXJ 6NHUU\ZKLUU\3OXJ &DUQPRQH\'ROHULWH3OXJ &DUQPRQH\3OXJ 7URVN'ROHULWH3OXJ 7URVN3OXJ 6NHUU\5RFN'ROHULWH3OXJ 6NHUU\5RFN>,JQHRXV,QWUXVLRQ@ &DUULFNEUDFNDQ'ROHULWH3OXJ &DUULFNDEUDFNDQ3OXJ %HQGRR'ROHULWH3OXJ %HQGRR3OXJ DIHZXQQDPHGEDVDOWLFYHQWV
/DFNQDNLOO\9HQWVZDUP
/DFNQDNLOO\'ROHULWH3OXJ /DFNQDNLOO\3OXJ VHYHUDOXQQDPHGEDVDOWLFYHQWV
.LQEDQH9HQWVZDUP .LQEDQH9HQW
VHYHUDOXQQDPHGGROHULWHLQWUXVLRQV
:KLWH5RFNV9HQWVZDUP
VHYHUDOXQQDPHGEDVDOWLFYHQWV
:KLWH5RFNVYHQWV
&DUULFNDUDGH%DVDOWLF9HQW &DUULFNDUDGH9HQW 7HPSOHSDWULFN5K\ROLWH,QWUXVLRQ 7HPSOHSDWULFN5K\ROLWH %DOO\JRZDQ5K\ROLWH,QWUXVLRQ 6KDQH
V+LOO5K\RGDFLWH,QWUXVLRQ 6KDQH
V+LOO5K\RGDFLWH 6FUDER'ROHULWH6LOO 6FUDER6LOO )DLU+HDG'ROHULWH6LOO )DLU+HDG6LOO %LQQDJDSSOH'ROHULWH6LOO %LQQDJDSSOH6LOO .QRFNVRJKH\'ROHULWH6LOO .QRFNVRJKH\6LOO 3RUWUXVK'ROHULWH6LOO 3RUWUXVK6LOO 0DJLOOLJDQ'ROHULWH6LOO 0DJLOOLJDQ6LOO 'XQGRQDOG'ROHULWH6LOO 'XQGRQDOG6LOO %DOO\UDLQH\'ROHULWH6LOO %DOO\UDLQH\6LOO $UGWUHD'ROHULWH6LOO $UGWUHD6LOO %DOO\DOWRQ'ROHULWH6LOO %DOO\DOWRQ6LOO *DUULVRQ'ROHULWH6LOO *DUULVRQ6LOO6OLVJDOORZ'ROHULWH
HQWULHV
%DOO\JRPDUWLQ'ROHULWH6LOO %DOO\JRPDUWLQ6LOO *REE'ROHULWH6LOO *REE6LOO .LQJVFRXUW'ROHULWH6LOO 2 .LQJVFRXUW6LOO
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
 $OWKRXJKWKH&DUOLQJIRUQ&HQWUDO
&RPSOH[LVORFDWHGHQWLUHO\ LQWKH5HSXEOLFRI,UHODQGLWLVRQH
RIIRXUFORVHO\DVVRFLDWHG
3DODHRJHQHFHQWUDOFRPSOH[HVDQGF
HQWUHVDQGKHQFHLV
LQFOXGHGKHUHIRUFRPSOHWHQHVV
6LJQLILFDQWSDUWVRIWKH)RUNKLOOE
UHFFLDVKDYHEHHQUHLQWHUSUHWHGDVO
DQGVOLGH
GHSRVLWVUHVXOWLQJIURPWKHFROODSVH
RIFDOGHUDZDOOV6WHYHQVRQHWDO
7KH6OLHYH*XOOLRQ0
LFURJUDQLWH5LQJG\NHKDVEHHQUHL
QWHUSUHWHGDVDQRULJLQDOKRUL]RQWDO
VKHHWGRPHGXSZDUGV
DERYHWKHODWHUVKHHWFRPSOH[6WHY
HQVRQHWDO
7KH&RLUH0RU%UHFFLDVDUHRIXQ
FHUWDLQRULJLQ$OWKRXJKWKH\FRXOG

LQFOXGHLQWUXVLYHXQLWVE\DQDORJ\Z
LWKVLPLODUOLWKRORJLHVHOVHZKHUHLQ
WKH
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 th
e 
G
ra
m
pi
an
 E
ve
nt
 b
y 
m
an
y 
au
th
or
s, 
an
d 
th
e 
m
id
 to
 la
te
 S
ilu
ria
n 
de
fo
rm
at
io
n 
re
fe
rr
ed
 to
 w
id
el
y 
as
 th
e 
Sc
an
di
an
 E
ve
nt
. T
he
 b
rie
f (
po
st
-S
ca
nd
ia
n,
 E
ar
ly
 to
 M
id
 D
ev
on
ia
n)
 A
ca
di
an
 E
ve
nt
 
m
ai
nl
y 
af
fe
ct
ed
 n
or
th
er
n 
En
gl
an
d 
an
d 
W
al
es
, b
ut
 w
as
 c
oe
va
l w
ith
 so
m
e 
C
al
ed
on
ia
n 
pl
ut
on
s i
n 
so
ut
he
rn
 S
co
tla
nd
. A
ca
di
an
 in
tru
si
on
s a
re
 th
er
ef
or
e 
in
cl
ud
ed
 w
ith
in
 th
e 
C
al
ed
on
ia
n 
Su
pe
rs
ui
te
 fo
r c
on
ve
ni
en
ce
.
(i)
 T
he
 a
ss
oc
ia
tio
n 
is
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l, 
un
iti
ng
 a
ll 
in
tru
si
ve
 li
th
od
em
ic
 
un
its
 fo
rm
ed
 a
s a
 d
ire
ct
 o
r i
nd
ire
ct
 c
on
se
qu
en
ce
 o
f t
he
 C
al
ed
on
ia
n 
O
ro
ge
ny
. (
ii)
 
Th
er
e 
is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 C
al
ed
on
ia
n 
Su
pe
rs
ui
te
 h
av
in
g 
lo
ng
 b
ee
n 
re
ga
rd
ed
 a
s a
 li
th
od
em
ic
 u
ni
t.
Ta
bl
e 
1 
Su
pp
or
tin
g 
in
fo
rm
at
io
n 
fo
r u
ni
ts 
cl
as
sif
ie
d 
at
 ra
nk
s 1
 to
 3
 o
f t
he
 C
al
ed
on
ia
n 
Su
pe
rs
ui
te
.
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e
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U
ni
ts
 e
nc
om
pa
ss
ed
e
man tinu la
mroF
kna
R
 eviaino
M eht fo htuos rucco taht etiusrepuS nainodela
C eht fo stnenop
moc ll
A
etiuS erutuS-snarT
2
Sh
ea
r z
on
e 
in
 th
e 
So
ut
he
rn
 U
pl
an
ds
 re
gi
on
 o
f S
co
tla
nd
 a
nd
 in
 N
or
th
er
n 
En
gl
an
d 
(i.
e.
 st
ra
dd
lin
g 
th
e 
Ia
pe
tu
s S
ut
ur
e 
zo
ne
), 
an
d 
fo
rm
ed
 d
ur
in
g 
th
e 
D
ev
on
ia
n 
Pe
rio
d 
in
 
as
so
ci
at
io
n 
w
ith
 th
e 
A
ca
di
an
 E
ve
nt
 (B
ro
w
n 
et
 a
l.,
 2
00
8)
. T
hi
s n
ew
 li
th
od
em
ic
 u
ni
t 
un
ite
s t
w
o 
w
el
l e
st
ab
lis
he
d 
un
its
 (t
he
 fo
rm
er
 'G
al
lo
w
ay
 G
ra
ni
tic
 S
ui
te
' a
nd
 
'N
or
th
er
n 
En
gl
an
d 
D
ev
on
ia
n 
Pl
ut
on
ic
 S
ui
te
', 
bo
th
 n
ow
 c
la
ss
ifi
ed
 a
s s
ub
su
ite
s)
 th
at
 
oc
cu
r o
n 
ei
th
er
 si
de
 o
f t
he
 tr
ac
e 
of
 th
e 
Ia
pe
tu
s S
ut
ur
e 
in
 th
e 
U
K
. 
(i)
 T
he
 a
ss
oc
ia
tio
n 
is
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l, 
un
iti
ng
 a
ll 
th
e 
in
tru
si
on
s b
el
ie
ve
d 
to
 
ha
ve
 fo
rm
ed
 b
ro
ad
ly
 in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
A
ca
di
an
 E
ve
nt
 (B
ro
w
n 
et
 a
l.,
 2
00
8)
. 
(ii
) T
he
 in
tru
si
on
s a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d,
 o
cc
ur
rin
g 
w
ith
in
 a
bo
ut
 7
0 
km
 o
f 
th
e 
tra
ce
 o
f t
he
 Ia
pe
tu
s S
ut
ur
e.
 (i
ii)
 T
he
 m
aj
or
 in
tru
si
on
s a
re
 b
ro
ad
ly
 c
on
ic
al
 o
r 
cy
lin
dr
ic
al
 p
lu
to
ns
, w
hi
ch
 in
 E
ng
la
nd
 d
is
tin
gu
is
he
s t
he
m
 fr
om
 la
rg
er
 in
tru
si
on
s o
f 
th
e 
La
ke
 D
is
tri
ct
 S
ui
te
 (w
hi
ch
 ty
pi
ca
lly
 h
av
e 
sh
ee
t-l
ik
e 
ge
om
et
ry
; M
ill
w
ar
d,
 
20
02
).
Th
e 
na
m
e 
Tr
an
s-
Su
tu
re
 S
ui
te
 w
as
 in
tro
du
ce
d 
fo
r t
he
se
 in
tru
si
on
s b
y 
B
ro
w
n 
et
 a
l. 
(2
00
8)
.
 tcirtsi
D ekaL eht nihti
w rucco taht etiusrepuS nainodela
C eht fo stnenop
moc ll
A
etiuS tcirtsi
D ekaL
2
ar
ea
 a
nd
 fo
rm
ed
 d
ur
in
g 
th
e 
O
rd
ov
ic
ia
n 
Pe
rio
d.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
st
ro
ng
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n.
 (i
i) 
Th
e 
m
aj
or
 in
tru
si
on
s 
ha
ve
 a
 c
om
m
on
 (s
he
et
-li
ke
) g
eo
m
et
ry
. (
iii
) W
ith
in
 th
e 
La
ke
 D
is
tri
ct
 a
re
a 
it 
is
 
im
po
rta
nt
 to
 d
is
tin
gu
is
h 
in
tru
si
on
s o
f t
he
 L
ak
e 
D
is
tri
ct
 S
ui
te
 (w
hi
ch
 a
re
 ty
pi
ca
lly
 
sh
ee
t-l
ik
e 
an
d 
be
lie
ve
d 
to
 b
e 
as
so
ci
at
ed
 g
en
et
ic
al
ly
 w
ith
 th
e 
m
aj
or
 C
ar
ad
oc
 
vo
lc
an
is
m
) f
ro
m
 th
os
e 
of
 th
e 
Tr
an
s-
Su
tu
re
 S
ui
te
 (w
hi
ch
 a
re
 c
on
ic
al
 o
r c
yl
in
dr
ic
al
 
an
d 
be
lie
ve
d 
to
 b
e 
as
so
ci
at
ed
 w
ith
 th
e 
si
gn
ifi
ca
nt
ly
 y
ou
ng
er
 A
ca
di
an
 E
ve
nt
).
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
er
e 
is
 n
o 
di
re
ct
 p
re
ce
de
nt
. O
nc
e 
th
e 
ra
tio
na
lis
at
io
ns
 a
ris
in
g 
fr
om
 th
is
 n
ew
 c
la
ss
ifi
ca
tio
n 
of
 in
tru
si
ve
 u
ni
ts
 h
av
e 
be
en
 
co
m
pl
et
ed
, t
he
 te
rm
 L
ak
e 
D
is
tri
ct
 w
ill
 n
ot
 a
pp
ea
r e
ls
ew
he
re
 in
 th
e 
Le
xi
co
n.
 T
he
 
te
rm
 d
es
cr
ib
es
 c
le
ar
ly
 th
e 
ge
og
ra
ph
ic
al
 e
xt
en
t o
f t
he
 su
ite
.
s a evah snoisurtni ehT )i(
.dnalgnE lartnec nihti
w rucco taht etiusrepuS nainodela
C eht fo stnenop
moc ll
A
etiuS dnalgnE lartne
C
2
tro
ng
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n 
(r
es
tri
ct
ed
 to
 c
en
tra
l 
En
gl
an
d)
. (
ii)
 T
he
 in
tru
si
on
s a
re
 sp
at
ia
lly
 re
m
ot
e 
fr
om
 o
th
er
s o
f t
he
 C
al
ed
on
ia
n 
Su
pe
rs
ui
te
. (
iii
) T
he
re
 a
re
 n
ot
 e
no
ug
h 
un
its
 (a
nd
 n
ot
 e
no
ug
h 
ob
se
rv
at
io
ns
?)
 to
 
ju
st
ify
 tw
o 
or
 m
or
e 
su
ite
s.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
er
e 
is
 n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 te
rm
 C
en
tra
l 
En
gl
an
d 
is
 n
ot
 u
se
d 
el
se
w
he
re
 in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 R
oc
k 
un
its
, a
nd
 
de
sc
rib
es
 c
le
ar
ly
 th
e 
ge
og
ra
ph
ic
al
 e
xt
en
t o
f t
he
 su
ite
.
a lacihpargoeg gnorts a evah sn oisurtni ehT )i(
.sela
W nihti
w rucco taht etiusrepuS nainodela
C eht fo stnenop
moc ll
A
etiuS sela
W
2
ss
oc
ia
tio
n 
(r
es
tri
ct
ed
 to
 W
al
es
). 
(ii
) 
Th
e 
in
tru
si
on
s a
re
 sp
at
ia
lly
 re
m
ot
e 
fr
om
 o
th
er
s o
f t
he
 C
al
ed
on
ia
n 
Su
pe
rs
ui
te
. (
iii
) 
M
an
y 
un
its
 sh
ar
e 
a 
hi
gh
-le
ve
l (
su
b-
vo
lc
an
ic
) c
ha
ra
ct
er
 a
t o
ut
cr
op
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
er
e 
is
 n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 te
rm
 W
al
es
 
de
sc
rib
es
 c
le
ar
ly
 th
e 
ge
og
ra
ph
ic
al
 e
xt
en
t o
f t
he
 su
ite
. 
norts a evah snoisurtni ehT )i(
.na
M fo elsI eht nihti
w rucco taht etiusrepuS nainodela
C eht fo stnenop
moc ll
A
etiuS na
M fo elsI
2
g 
ge
og
ra
ph
ic
al
 a
ss
oc
ia
tio
n 
(r
es
tri
ct
ed
 to
 th
e 
Is
le
 o
f 
M
an
). 
(ii
) T
he
 in
tru
si
on
s a
re
 sp
at
ia
lly
 re
m
ot
e 
fr
om
 o
th
er
s o
f t
he
 C
al
ed
on
ia
n 
Su
pe
rs
ui
te
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
er
e 
is
 n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 te
rm
 Is
le
 o
f 
M
an
 c
le
ar
ly
 d
es
cr
ib
es
 th
e 
ge
og
ra
ph
ic
al
 e
xt
en
t o
f t
he
 su
ite
.
2
Ir
el
an
d 
O
rd
ov
ic
ia
n 
Su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 C
al
ed
on
ia
n 
Su
pe
rs
ui
te
 th
at
 o
cc
ur
 w
ith
in
 Ir
el
an
d 
(th
e 
cl
as
si
fic
at
io
n 
is
 c
ur
re
nt
ly
 li
m
ite
d 
to
 th
os
e 
un
its
 th
at
 o
cc
ur
 in
 N
or
th
er
n 
Ir
el
an
d)
 a
nd
 
fo
rm
ed
 b
ro
ad
ly
 in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
G
ra
m
pi
an
 E
ve
nt
, w
hi
ch
 is
 th
e 
ol
de
r 
(O
rd
ov
ic
ia
n)
 o
f t
he
 tw
o 
m
ai
n 
te
ct
on
ot
he
rm
al
 e
ve
nt
s o
f t
he
 C
al
ed
on
ia
n 
O
ro
ge
ny
 
(c
.f.
 S
co
tti
sh
 H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
Su
ite
).
(i)
 T
he
 a
ss
oc
ia
tio
n 
is
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l, 
un
iti
ng
 a
ll 
in
tru
si
on
s f
or
m
ed
 in
 
as
so
ci
at
io
n 
w
ith
 a
 d
ef
in
ed
 te
ct
on
ot
he
rm
al
 e
ve
nt
 (t
he
 G
ra
m
pi
an
 E
ve
nt
). 
(ii
) T
he
re
 is
 
a 
cl
ea
rly
 d
ef
in
ed
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n 
(th
e 
in
tru
si
on
s o
cc
ur
 w
ith
in
 Ir
el
an
d)
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
er
e 
is
 n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 n
am
e 
cl
ea
rly
 
di
st
in
gu
is
he
s t
hi
s u
ni
t, 
co
m
pr
is
in
g 
in
tru
si
on
s o
f k
no
w
n 
or
 in
fe
rr
ed
 O
rd
ov
ic
ia
n 
ag
e 
fo
rm
ed
 in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
G
ra
m
pi
an
 E
ve
nt
, f
ro
m
 th
e 
Ir
el
an
d 
Si
lu
ria
n 
Su
ite
, 
co
m
pr
is
in
g 
in
tru
si
on
s t
ha
t a
ls
o 
oc
cu
r i
n 
Ir
el
an
d 
bu
t f
or
m
ed
 b
ro
ad
ly
 in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
Sc
an
di
an
 E
ve
nt
.
 eht( dnalerI nihti
w rucco taht etiusrepuS nainodela
C eht fo stnenop
moc ll
A
etiuS nairuliS dnalerI
2
cl
as
si
fic
at
io
n 
is
 c
ur
re
nt
ly
 li
m
ite
d 
to
 th
os
e 
un
its
 th
at
 o
cc
ur
 in
 N
or
th
er
n 
Ir
el
an
d)
, 
an
d 
fo
rm
ed
 b
ro
ad
ly
 in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
Sc
an
di
an
 E
ve
nt
, w
hi
ch
 is
 th
e 
yo
un
ge
r 
(S
ilu
ria
n)
 o
f t
he
 tw
o 
m
ai
n 
te
ct
on
ot
he
rm
al
 e
ve
nt
s o
f t
he
 C
al
ed
on
ia
n 
O
ro
ge
ny
 (c
.f.
 
Sc
ot
tis
h 
H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
).
(i)
 T
he
 a
ss
oc
ia
tio
n 
is
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l, 
un
iti
ng
 a
ll 
in
tru
si
on
s f
or
m
ed
 in
 
as
so
ci
at
io
n 
w
ith
 a
 d
ef
in
ed
 te
ct
on
ot
he
rm
al
 e
ve
nt
 (t
he
 S
ca
nd
ia
n 
Ev
en
t).
 (i
i) 
Th
er
e 
is
 
a 
cl
ea
rly
 d
ef
in
ed
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n 
(th
e 
in
tru
si
on
s o
cc
ur
 w
ith
in
 Ir
el
an
d)
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
er
e 
is
 n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 n
am
e 
cl
ea
rly
 
di
st
in
gu
is
he
s t
hi
s u
ni
t, 
co
m
pr
is
in
g 
in
tru
si
on
s o
f k
no
w
n 
or
 in
fe
rr
ed
 S
ilu
ria
n 
ag
e 
fo
rm
ed
 b
ro
ad
ly
 in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
Sc
an
di
an
 E
ve
nt
, f
ro
m
 th
e 
Ir
el
an
d 
O
rd
ov
ic
ia
n 
Su
ite
, c
om
pr
is
in
g 
in
tru
si
on
s t
ha
t a
ls
o 
oc
cu
r i
n 
Ir
el
an
d 
bu
t f
or
m
ed
 
br
oa
dl
y 
in
 a
ss
oc
ia
tio
n 
w
ith
 th
e 
G
ra
m
pi
an
 E
ve
nt
.
3
Ea
st
 S
he
tla
nd
 S
ub
su
ite
M
aj
or
 in
tru
si
on
s o
f t
he
 S
he
tla
nd
 Is
la
nd
s S
ui
te
 th
at
 o
cc
ur
 e
as
t o
f W
al
ls
 B
ou
nd
ar
y 
Fa
ul
t.
In
tru
si
on
s o
f t
he
 S
he
tla
nd
 Is
la
nd
s S
ui
te
 a
re
 a
pp
ar
en
tly
 te
m
po
ra
lly
 d
is
tin
ct
 o
n 
ei
th
er
 
si
de
 o
f W
al
ls
 B
ou
nd
ar
y 
Fa
ul
t.
se
lf-
ex
pl
an
at
or
y
3
W
es
t S
he
tla
nd
 S
ub
su
ite
M
aj
or
 in
tru
si
on
s o
f t
he
 S
he
tla
nd
 Is
la
nd
s S
ui
te
 th
at
 o
cc
ur
 w
es
t o
f W
al
ls
 B
ou
nd
ar
y 
Fa
ul
t.
In
tru
si
on
s o
f t
he
 S
he
tla
nd
 Is
la
nd
s S
ui
te
 a
re
 a
pp
ar
en
tly
 te
m
po
ra
lly
 d
is
tin
ct
 o
n 
ei
th
er
 
si
de
 o
f W
al
ls
 B
ou
nd
ar
y 
Fa
ul
t.
se
lf-
ex
pl
an
at
or
y
3
Sh
et
la
nd
 M
in
or
 In
tru
si
on
 S
ub
su
ite
M
in
or
 in
tru
si
on
s o
f t
he
 S
he
tla
nd
 Is
la
nd
s S
ui
te
 n
ot
 a
ss
ig
ne
d 
to
 o
th
er
 su
bs
ui
te
s.
se
lf-
ex
pl
an
at
o
yrotana lpxe-fles
yr
3
N
or
th
ea
st
 G
ra
m
pi
an
 B
as
ic
 S
ub
su
ite
M
aj
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
Su
ite
 th
at
 o
cc
ur
 w
ith
in
 th
e 
no
rth
-e
as
t p
ar
t o
f t
he
 G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
 a
nd
 c
on
si
st
 d
om
in
an
tly
 o
f b
as
ic
 
ro
ck
.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
di
st
in
ct
iv
e 
lit
ho
lo
gi
ca
l a
ss
oc
ia
tio
n 
(c
om
po
se
d 
do
m
in
an
tly
 
of
 b
as
ic
 ro
ck
s)
. (
ii)
 T
he
y 
oc
cu
r o
nl
y 
in
 th
e 
no
rth
-e
as
t p
ar
t o
f t
he
 G
ra
m
pi
an
 
H
ig
hl
an
ds
 re
gi
on
, h
en
ce
 th
er
e 
is
 a
 st
ro
ng
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n.
 (i
ii)
 T
he
re
 is
an
 h
is
to
ric
al
 p
re
ce
de
nt
, t
he
se
 in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
 
lit
ho
de
m
ic
al
ly
 in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 R
oc
k 
U
ni
ts
 (N
or
th
-e
as
t G
ra
m
pi
an
 
B
as
ic
 S
ui
te
).
Th
e 
fo
rm
al
 n
am
e 
is
 a
 sl
ig
ht
ly
 m
od
ifi
ed
 fo
rm
 o
f t
he
 n
am
e 
cu
rr
en
tly
 a
ss
ig
ne
d 
to
 th
is
 
lit
ho
de
m
ic
 u
ni
t (
N
or
th
-e
as
t G
ra
m
pi
an
 B
as
ic
 S
ui
te
) i
n 
th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 
R
oc
k 
U
ni
ts
.
Ta
bl
e 
1 
Co
nt
in
ue
d.
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U
ni
ts
 e
nc
om
pa
ss
ed
e
man tinu la
mroF
kna
R
3
N
or
th
ea
st
 G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
M
aj
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
Su
ite
 th
at
 o
cc
ur
 in
 th
e 
no
rth
-
ea
st
 p
ar
t o
f t
he
 G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
 a
nd
 c
on
si
st
 o
f g
ra
ni
tic
 ro
ck
.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
di
st
in
ct
iv
e 
lit
ho
lo
gi
ca
l a
ss
oc
ia
tio
n 
(tw
o 
m
ic
a 
gr
an
ite
, 
ge
ne
ra
lly
 p
er
va
si
ve
ly
 d
ef
or
m
ed
). 
(ii
) T
he
y 
ha
ve
 a
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n 
(c
on
fin
ed
 w
ith
in
 th
e 
no
rth
-e
as
t p
ar
t o
f t
he
 G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
). 
(ii
i) 
Th
ey
 
ar
e 
sp
at
ia
lly
 re
m
ot
e 
fr
om
 li
th
ol
og
ic
al
ly
 si
m
ila
r i
nt
ru
si
on
s o
f t
he
 N
or
th
w
es
t 
G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
. (
iv
) T
he
re
 is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s 
pr
ev
io
us
ly
 h
av
in
g 
be
en
 g
ro
up
ed
 li
th
od
em
ic
al
ly
 in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 
R
oc
k 
U
ni
ts
 (N
or
th
-e
as
t G
ra
m
pi
an
 G
ra
ni
tic
 S
ui
te
). 
(v
) A
ll 
in
tru
si
on
s a
re
 e
m
pl
ac
ed
 
in
 th
e 
D
al
ra
di
an
 S
up
er
gr
ou
p 
(c
.f.
 N
or
th
w
es
t G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
).
Th
e 
fo
rm
al
 n
am
e 
is
 a
 sl
ig
ht
ly
 m
od
ifi
ed
 fo
rm
 o
f t
he
 n
am
e 
cu
rr
en
tly
 a
ss
ig
ne
d 
to
 
th
is
 li
th
od
em
ic
 u
ni
t (
N
or
th
-e
as
t G
ra
m
pi
an
 G
ra
ni
tic
 S
ui
te
) i
n 
th
e 
B
G
S 
Le
xi
co
n 
of
 
N
am
ed
 R
oc
k 
U
ni
ts
.
3
N
or
th
w
es
t G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
M
aj
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
Su
ite
 th
at
 o
cc
ur
 in
 th
e 
no
rth
-
w
es
t p
ar
t o
f t
he
 G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
 a
nd
 c
on
si
st
 o
f g
ra
ni
tic
 ro
ck
.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
cl
ea
r l
ith
ol
og
ic
al
 a
ss
oc
ia
tio
n 
(g
ra
ni
te
 w
ith
 p
rim
ar
y 
m
us
co
vi
te
 a
nd
 b
io
tit
e 
m
ic
a 
an
d 
lo
ca
lly
 g
ra
no
di
or
ite
, l
oc
al
ly
 p
er
va
si
ve
ly
 d
ef
or
m
ed
). 
(ii
) T
he
y 
ha
ve
 a
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n 
(c
on
fin
ed
 w
ith
in
 th
e 
no
rth
-w
es
t p
ar
t o
f 
th
e 
G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
). 
(ii
i) 
Th
ey
 a
re
 sp
at
ia
lly
 re
m
ot
e 
fr
om
 li
th
ol
og
ic
al
ly
 
si
m
ila
r i
nt
ru
si
on
s o
f t
he
 N
or
th
ea
st
 G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
. (
iv
) T
he
re
 is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 
in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 R
oc
k 
U
ni
ts
 (N
or
th
-w
es
t G
ra
m
pi
an
 G
ra
ni
tic
 S
ui
te
). 
(v
) T
he
 in
tru
si
on
s a
re
 e
m
pl
ac
ed
 m
ai
nl
y 
in
 th
e 
D
av
a 
an
d 
G
le
n 
B
an
ch
or
 su
cc
es
si
on
s 
(c
.f.
 N
or
th
ea
st
 G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
).
Th
e 
fo
rm
al
 n
am
e 
is
 a
 sl
ig
ht
ly
 m
od
ifi
ed
 fo
rm
 o
f t
he
 n
am
e 
cu
rr
en
tly
 a
ss
ig
ne
d 
to
 
th
is
 li
th
od
em
ic
 u
ni
t (
N
or
th
-w
es
t G
ra
m
pi
an
 G
ra
ni
tic
 S
ui
te
) i
n 
th
e 
B
G
S 
Le
xi
co
n 
of
 
N
am
ed
 R
oc
k 
U
ni
ts
.
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3
A
lfo
rd
 d
is
tri
ct
 a
nd
 c
on
si
st
 o
f d
io
rit
ic
 to
 g
ra
ni
tic
 ro
ck
.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
st
ro
ng
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n 
(th
ey
 a
ll 
oc
cu
r w
ith
in
 1
5 
km
 o
f t
he
 to
w
n 
of
 A
lfo
rd
) a
nd
 th
ei
r s
pa
tia
l e
xt
en
t d
oe
s n
ot
 o
ve
rla
p 
w
ith
 u
ni
ts
 o
f 
th
e 
N
or
th
ea
st
 G
ra
m
pi
an
 G
ra
ni
tic
 S
ub
su
ite
. (
ii)
 T
he
y 
ar
e 
lit
ho
lo
gi
ca
lly
 a
ss
oc
ia
te
d 
(d
io
rit
e,
 q
ua
rtz
-d
io
rit
e,
 to
na
lit
e,
 g
ra
no
di
or
ite
 a
nd
 g
ra
ni
te
), 
an
d 
lit
ho
lo
gi
ca
lly
 
di
st
in
ct
 fr
om
 o
th
er
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
Su
ite
. (
iii
) 
Th
er
e 
is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 R
oc
k 
U
ni
ts
 (N
or
th
-e
as
te
rn
 d
io
rit
es
 
to
 g
ra
ni
te
s)
.
Th
e 
ne
w
 fo
rm
al
 n
am
e 
is
 sh
or
te
r a
nd
 m
or
e 
ge
og
ra
ph
ic
al
ly
 p
re
ci
se
 th
an
 th
e 
ol
de
r 
na
m
e 
'N
or
th
-e
as
te
rn
 d
io
rit
es
 to
 g
ra
ni
te
s'.
 T
he
 te
rm
 A
lfo
rd
 is
 n
ot
 u
se
d 
el
se
w
he
re
 in
 
th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 R
oc
k 
U
ni
ts
.
3
H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
M
in
or
 In
tru
si
on
 
Su
bs
ui
te
M
in
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 O
rd
ov
ic
ia
n 
Su
ite
 n
ot
 a
ss
ig
ne
d 
to
 o
th
er
 
su
bs
ui
te
s.
yrotanalpxe-fles
yrotanalpxe-fles
 a yalpsid taht etiuS nairuliS sdnalhgi
H hsittocS eht fo snoisurtni roni
m dna roja
M
etiusbuS edisee
D
3
se
t o
f s
ha
re
d 
ch
ar
ac
te
ris
tic
s (
se
e 
pa
ne
l t
o 
rig
ht
) a
nd
 o
cc
ur
 in
 th
e 
no
rth
-e
as
t p
ar
t o
f 
th
e 
G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
, m
ai
nl
y 
in
 th
e 
vi
ci
ni
ty
 o
f D
ee
si
de
.
(i)
 T
he
 in
tru
si
on
s s
ha
re
 a
 se
t o
f l
ith
ol
og
ic
al
 a
nd
 o
th
er
 c
ha
ra
ct
er
is
tic
s:
 th
ey
 a
re
 
co
m
po
si
tio
na
lly
 re
st
ric
te
d,
 c
on
si
st
in
g 
al
m
os
t e
nt
ire
ly
 o
f b
io
tit
e 
gr
an
ite
 a
nd
 
m
ic
ro
gr
an
ite
; t
he
y 
ar
e 
co
m
m
on
ly
 c
om
po
si
te
; s
ig
ni
fic
an
t t
ex
tu
ra
l v
ar
ia
bi
lit
y 
is
 
co
m
m
on
 in
 si
ng
le
 in
tru
si
on
s, 
pr
in
ci
pa
lly
 v
ar
ia
tio
ns
 in
 g
ra
in
 si
ze
 a
nd
 th
e 
de
gr
ee
 to
 
w
hi
ch
 p
he
no
cr
ys
ts
 a
re
 d
ev
el
op
ed
; r
oc
ks
 a
re
 ty
pi
ca
lly
 p
al
e 
or
an
ge
 to
 p
in
k 
(in
 
co
nt
ra
st
 to
, f
or
 e
xa
m
pl
e,
 th
e 
lig
ht
 to
 d
ar
k 
gr
ey
 ro
ck
s t
ha
t t
yp
ify
 th
e 
A
rg
yl
l–
N
or
th
er
n 
H
ig
hl
an
ds
 S
ub
su
ite
); 
th
e 
in
tru
si
on
s t
yp
ic
al
ly
 u
nd
er
lie
 la
rg
e 
up
la
nd
 a
re
as
; t
he
 m
ai
n 
in
tru
si
on
s g
en
er
al
ly
 d
o 
no
t h
av
e 
sp
at
ia
lly
 a
ss
oc
ia
te
d 
sw
ar
m
s o
f m
in
or
 in
tru
si
on
s (
lik
e 
th
e 
dy
ke
-s
w
ar
m
s a
nd
 p
ip
es
 o
f a
pp
in
iti
c 
ro
ck
 th
at
 
ar
e 
co
m
m
on
ly
 a
ss
oc
ia
te
d 
w
ith
 th
e 
m
ai
n 
in
tru
si
on
s o
f t
he
 A
rg
yl
l–
N
or
th
er
n 
H
ig
hl
an
ds
 S
ub
su
ite
). 
(ii
) T
he
 in
tru
si
on
s a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d,
 m
os
t o
f t
he
 
m
aj
or
 u
ni
ts
 o
cc
ur
rin
g 
w
ith
in
 a
nd
 a
dj
ac
en
t t
o 
D
ee
si
de
. (
iii
) T
he
re
 is
 a
n 
hi
st
or
ic
al
 
pr
ec
ed
en
t, 
th
e 
in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 
(C
ai
rn
go
rm
 G
ra
ni
tic
 S
ui
te
) .
In
tru
si
on
s e
nc
om
pa
ss
ed
 b
y 
th
is
 li
th
od
em
ic
 u
ni
t w
er
e 
kn
ow
n 
fo
rm
er
ly
 a
s t
he
 
C
ai
rn
go
rm
 G
ra
ni
tic
 S
ui
te
, h
ow
ev
er
 th
e 
ge
og
ra
ph
ic
al
 te
rm
 C
ai
rn
go
rm
 is
 n
ow
 u
se
d 
on
ly
 fo
r t
he
 R
an
k 
5 
un
it 
C
ai
rn
go
rm
 G
ra
ni
te
 P
lu
to
n.
 M
os
t o
f t
he
 in
tru
si
on
s o
cc
ur
 
in
 a
nd
 a
ro
un
d 
D
ee
si
de
.
 a 
mrof taht etiuS nairuliS sdnalhgi
H hsittocS eht fo snoisurtni roni
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M
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3
di
st
in
ct
iv
e 
lit
ho
lo
gi
ca
l a
ss
oc
ia
tio
n 
(s
ee
 p
an
el
 to
 ri
gh
t),
 a
nd
 o
cc
ur
 w
ith
in
 a
 
re
st
ric
te
d 
ar
ea
 in
 th
e 
vi
ci
ni
ty
 o
f L
oc
h 
Sk
en
e 
(A
be
rd
ee
ns
hi
re
), 
re
m
ot
e 
fr
om
 o
th
er
 
lit
ho
lo
gi
ca
lly
 si
m
ila
r i
nt
ru
si
on
s.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
ge
og
ra
ph
ic
al
 a
ss
oc
ia
tio
n,
 a
ll 
cr
op
pi
ng
 o
ut
 w
ith
in
 a
bo
ut
 
25
 k
m
 o
f t
he
 v
ill
ag
e 
of
 T
or
ph
in
s. 
(ii
) T
he
y 
ar
e 
lit
ho
lo
gi
ca
lly
 a
ss
oc
ia
te
d,
 c
on
si
st
in
g 
of
 g
ra
no
di
or
ite
, t
on
al
ite
, q
ua
rtz
-d
io
rit
e,
 o
r d
io
rit
e.
 (i
ii)
 T
he
y 
ar
e 
lit
ho
lo
gi
ca
lly
 
di
st
in
ct
 fr
om
 o
th
er
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
 w
ith
in
 th
e 
di
st
ric
t. 
(iv
) T
he
re
 is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s b
ei
ng
 g
ro
up
ed
 w
ith
in
 a
 
'C
ra
th
es
 S
ui
te
' i
n 
cu
rr
en
t B
G
S 
m
em
oi
rs
 (b
ut
 n
ot
 in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 
R
oc
k 
U
ni
ts
).
Th
e 
te
rm
 C
ra
th
es
 S
ui
te
 is
 u
se
d 
fo
r t
hi
s l
ith
od
em
ic
 u
ni
t i
n 
cu
rr
en
t B
G
S 
m
em
oi
rs
. 
H
er
e,
 th
e 
te
rm
 S
ke
ne
 re
pl
ac
es
 C
ra
th
es
 a
s t
he
 g
eo
gr
ap
hi
ca
l t
er
m
 in
 th
e 
ne
w
 fo
rm
al
 
na
m
e,
 a
llo
w
in
g 
C
ra
th
es
 to
 b
e 
us
ed
 a
s t
he
 g
eo
gr
ap
hi
ca
l t
er
m
 in
 th
e 
na
m
e 
C
ra
th
es
 
G
ra
no
di
or
ite
 P
lu
to
n 
(R
an
k 
5)
; s
ui
te
 h
as
 b
ee
n 
su
bs
tit
ut
ed
 b
y 
su
bs
ui
te
 a
llo
w
in
g 
th
is
 
an
d 
ot
he
r f
or
m
er
 's
ui
te
s' 
to
 b
e 
gr
ou
pe
d 
w
ith
in
 a
 si
ng
le
 li
th
od
em
ic
 u
ni
t (
Sc
ot
tis
h 
H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
).
3
So
ut
h 
G
ra
m
pi
an
 S
ub
su
ite
M
aj
or
 a
nd
 m
in
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
 th
at
 d
is
pl
ay
 a
 
se
t o
f s
ha
re
d 
ch
ar
ac
te
ris
tic
s (
se
e 
pa
ne
l t
o 
rig
ht
) a
nd
 o
cc
ur
 m
ai
nl
y 
in
 th
e 
so
ut
he
rn
 
pa
rt 
of
 th
e 
G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
ge
og
ra
ph
ic
al
 a
ss
oc
ia
tio
n,
 m
os
t o
cc
ur
rin
g 
in
 th
e 
so
ut
h 
(a
nd
 in
 so
m
e 
ca
se
s e
as
t) 
pa
rt 
of
 th
e 
G
ra
m
pi
an
 H
ig
hl
an
ds
 re
gi
on
. (
ii)
 T
he
y 
sh
ar
e 
a 
di
st
in
ct
iv
e 
ph
ys
ic
al
 c
ha
ra
ct
er
is
tic
, b
ei
ng
 ty
pi
ca
lly
 sm
al
l r
el
at
iv
e 
to
 th
os
e 
in
 
re
la
te
d 
su
bs
ui
te
s. 
(ii
i) 
Th
ey
 sh
ar
e 
lit
ho
lo
gi
ca
l c
ha
ra
ct
er
is
tic
s, 
w
ith
 in
di
vi
du
al
 
in
tru
si
on
s t
yp
ic
al
ly
 d
is
pl
ay
in
g 
a 
w
id
e 
ra
ng
e 
of
 li
th
ol
og
ie
s b
et
w
ee
n 
pe
rid
ot
ite
 a
nd
 
gr
an
ite
, u
su
al
ly
 in
cl
ud
in
g 
(c
om
m
on
ly
 a
pp
in
iti
c)
 d
io
rit
e 
an
d 
gr
an
ite
. (
iv
) T
he
re
 is
 
an
 h
is
to
ric
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 (S
ou
th
 G
ra
m
pi
an
 S
ui
te
).
Th
e 
te
rm
 S
ou
th
 G
ra
m
pi
an
 S
ui
te
 is
 u
se
d 
fo
r t
he
 sa
m
e 
lit
ho
de
m
ic
 u
ni
t i
n 
cu
rr
en
t 
B
G
S 
m
em
oi
rs
. H
er
e,
 th
e 
te
rm
 su
ite
 h
as
 b
ee
n 
su
bs
tit
ut
ed
 b
y 
su
bs
ui
te
 to
 a
llo
w
 th
is
 
an
d 
ot
he
r f
or
m
er
 's
ui
te
s' 
to
 b
e 
gr
ou
pe
d 
w
ith
in
 a
 si
ng
le
 li
th
od
em
ic
 u
ni
t (
Sc
ot
tis
h 
H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
).
3
G
le
nc
oe
 C
al
de
ra
 V
ol
ca
no
-c
om
pl
ex
In
tru
si
on
s a
nd
 se
di
m
en
ta
ry
 u
ni
ts
 th
at
 o
cc
ur
 w
ith
in
 th
e 
bo
un
da
ry
 o
f t
he
 G
le
nc
oe
 
C
al
de
ra
.
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U
ni
ts
 e
nc
om
pa
ss
ed
e
man tinu la
mroF
kna
R
3
A
rg
yl
l–
N
or
th
er
n 
H
ig
hl
an
ds
 S
ub
su
ite
M
aj
or
 a
nd
 m
in
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
 th
at
 d
is
pl
ay
 a
 
se
t o
f s
ha
re
d 
ch
ar
ac
te
ris
tic
s (
se
e 
pa
ne
l t
o 
rig
ht
) a
nd
 o
cc
ur
 a
lm
os
t e
xc
lu
si
ve
ly
 in
 
A
rg
yl
l a
nd
 th
e 
N
or
th
er
n 
H
ig
hl
an
ds
 re
gi
on
.
(i)
 A
ll 
in
tru
si
on
s s
ha
re
 th
e 
fo
llo
w
in
g 
se
t o
f l
ith
ol
og
ic
al
 a
nd
 o
th
er
 c
ha
ra
ct
er
is
tic
s:
 
th
ey
 a
re
 ty
pi
ca
lly
 c
om
po
si
te
 a
nd
 c
om
m
on
ly
 c
on
si
st
 d
om
in
an
tly
 o
f g
ra
no
di
or
ite
, b
ut
 
m
ay
 a
ls
o 
co
nt
ai
n 
m
in
or
 to
 m
aj
or
 c
om
po
ne
nt
s o
f g
ra
ni
te
, t
on
al
ite
, q
ua
rtz
-d
io
rit
e 
an
d 
di
or
ite
, w
ith
 ra
re
 g
ab
br
oi
c-
ro
ck
 a
nd
 p
er
id
ot
ite
; r
oc
ks
 w
ith
 a
n 
ap
pi
ni
tic
 
ch
ar
ac
te
r a
re
 c
om
m
on
ly
 a
ss
oc
ia
te
d,
 e
ith
er
 a
s a
 m
in
or
 c
om
po
ne
nt
 o
f t
he
 m
ai
n 
in
tru
si
on
s o
r f
or
m
in
g 
sa
te
lli
te
 in
tru
si
on
s;
 ro
ck
s a
re
 ty
pi
ca
lly
 li
gh
t t
o 
da
rk
 g
re
y 
(in
 
co
nt
ra
st
 to
, f
or
 e
xa
m
pl
e,
 th
e 
pa
le
 o
ra
ng
e 
an
d 
pi
nk
 ro
ck
s o
f t
he
 D
ee
si
de
 S
ub
su
ite
). 
(ii
) T
he
 in
tru
si
on
s h
av
e 
a 
ge
og
ra
ph
ic
al
 a
ss
oc
ia
tio
n,
 v
irt
ua
lly
 a
ll 
oc
cu
rr
in
g 
in
 
A
rg
yl
l a
nd
 th
e 
N
or
th
er
n 
H
ig
hl
an
ds
 re
gi
on
, w
ith
in
 5
0 
km
 o
f t
he
 G
re
at
 G
le
n 
Fa
ul
t. 
(ii
i) 
Th
er
e 
is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 (A
rg
yl
l a
nd
 N
or
th
er
n 
H
ig
hl
an
ds
 G
ra
ni
tic
 S
ui
te
).
Th
e 
te
rm
 A
rg
yl
l a
nd
 N
or
th
er
n 
H
ig
hl
an
ds
 S
ui
te
 is
 u
se
d 
fo
r t
he
 sa
m
e 
lit
ho
de
m
ic
 
un
it 
in
 c
ur
re
nt
 B
G
S 
m
em
oi
rs
. H
er
e,
 th
e 
te
rm
 su
ite
 h
as
 b
ee
n 
su
bs
tit
ut
ed
 b
y 
su
b-
su
ite
 to
 a
llo
w
 th
is
 a
nd
 o
th
er
 fo
rm
er
 's
ui
te
s' 
to
 b
e 
gr
ou
pe
d 
w
ith
in
 a
 si
ng
le
  
lit
ho
de
m
ic
 u
ni
t (
Sc
ot
tis
h 
H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
).
3
N
or
th
w
es
t H
ig
hl
an
ds
 A
lk
al
in
e 
Su
bs
ui
te
M
aj
or
 a
nd
 m
in
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
 th
at
 o
cc
ur
 in
 
th
e 
no
rth
-w
es
t p
ar
t o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 re
gi
on
 a
nd
 g
en
er
al
ly
 h
av
e 
lit
ho
lo
gi
ca
l a
nd
 m
in
er
al
og
ic
al
 c
om
po
si
tio
ns
 ty
pi
ca
l o
f a
lk
al
in
e 
ro
ck
s.
(i)
 T
he
 in
tru
si
on
s h
av
e 
a 
st
ro
ng
 g
eo
gr
ap
hi
ca
l a
ss
oc
ia
tio
n,
 a
ll 
oc
cu
rr
in
g 
in
 th
e 
vi
ci
ni
ty
 o
f t
he
 M
oi
ne
 T
hr
us
t Z
on
e 
in
 th
e 
no
rth
-w
es
t p
ar
t o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
. 
(ii
) T
he
y 
ar
e 
lit
ho
lo
gi
ca
lly
 a
ss
oc
ia
te
d,
 th
e 
m
aj
or
ity
 c
on
si
st
in
g 
of
 sy
en
iti
c-
ro
ck
, a
nd
 
al
l h
av
e 
a 
ge
ne
ra
lly
 a
lk
al
in
e 
ch
ar
ac
te
r. 
(ii
i) 
Th
er
e 
is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 
in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 (N
or
th
 W
es
t H
ig
hl
an
ds
 
A
lk
al
in
e 
Pl
ut
on
ic
 S
ui
te
).
Th
e 
ne
w
 fo
rm
al
 n
am
e 
re
pl
ac
es
 th
e 
fo
rm
er
 lo
ng
er
 n
am
e 
N
or
th
 W
es
t H
ig
hl
an
ds
 
A
lk
al
in
e 
Pl
ut
on
ic
 S
ui
te
. T
he
 te
rm
 su
ite
 h
as
 b
ee
n 
su
bs
tit
ut
ed
 b
y 
su
bs
ui
te
 in
 th
e 
pr
op
os
ed
 n
ew
 n
am
e 
to
 a
llo
w
 th
is
 a
nd
 o
th
er
 fo
rm
er
 's
ui
te
s' 
to
 b
e 
gr
ou
pe
d 
w
ith
in
 a
 
si
ng
le
 li
th
od
em
ic
 u
ni
t (
Sc
ot
tis
h 
H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
).
3
H
ig
hl
an
ds
 S
ilu
ria
n 
M
in
or
 In
tru
si
on
 
Su
bs
ui
te
M
in
or
 in
tru
si
on
s o
f t
he
 S
co
tti
sh
 H
ig
hl
an
ds
 S
ilu
ria
n 
Su
ite
 n
ot
 a
ss
ig
ne
d 
to
 o
th
er
 
su
bs
ui
te
s o
f t
hi
s s
ui
te
.
yrotanalpxe-fles
yrotanalpxe-fles
yrotanalpxe-fles
yrotanalpxe-fles
.etiuS sdnal
woL hsittocS eht fo snoisurtni roni
M
etiusbuS noisurtnI roni
M sdnal
woL
3
 eht fo htron rucco taht etiuS erutuS-snarT eht fo snoisurtni roni
m dna roja
M
etiusbuS ya
wolla
G
3
Ia
pe
tu
s S
ut
ur
e 
tra
ce
.
(i)
 A
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l a
ss
oc
ia
tio
n;
 th
is
 u
ni
t a
nd
 th
e 
N
or
th
 E
ng
la
nd
 
Su
bs
ui
te
 e
nc
om
pa
ss
 th
os
e 
in
tru
si
on
s t
ha
t o
cc
ur
 to
 th
e 
no
rth
 a
nd
 so
ut
h 
re
sp
ec
tiv
el
y 
of
 th
e 
Ia
pe
tu
s S
ut
ur
e 
tra
ce
. (
ii)
 T
he
re
 is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
, t
he
 in
tru
si
on
s 
pr
ev
io
us
ly
 h
av
in
g 
be
en
 g
ro
up
ed
 li
th
od
em
ic
al
ly
 (G
al
lo
w
ay
 G
ra
ni
tic
 S
ui
te
).
M
os
t o
f t
he
 m
ai
n 
in
tru
si
on
s o
cc
ur
 in
 th
e 
ol
d 
co
un
ty
 o
f G
al
lo
w
ay
. T
he
 n
ew
 fo
rm
al
 
na
m
e 
is
 a
 m
od
ifi
ed
 v
er
si
on
 o
f t
he
 p
re
vi
ou
s n
am
e 
G
al
lo
w
ay
 G
ra
ni
tic
 S
ui
te
. H
er
e,
 
th
e 
te
rm
 su
ite
 h
as
 b
ee
n 
su
bs
tit
ut
ed
 b
y 
su
bs
ui
te
 to
 a
llo
w
 th
is
 a
nd
 o
ne
 o
th
er
 fo
rm
er
 
'su
ite
' t
o 
be
 g
ro
up
ed
 w
ith
in
 a
 si
ng
le
 li
th
od
em
ic
 u
ni
t (
Tr
an
s-
Su
tu
re
 S
ui
te
).
3
N
or
th
 E
ng
la
nd
 S
ub
su
ite
M
aj
or
 in
tru
si
on
s o
f t
he
 T
ra
ns
-S
ut
ur
e 
Su
ite
 th
at
 o
cc
ur
 so
ut
h 
of
 th
e 
Ia
pe
tu
s S
ut
ur
e 
tra
ce
.
(i)
 A
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l a
ss
oc
ia
tio
n,
 th
is
 u
ni
t a
nd
 th
e 
G
al
lo
w
ay
 S
ub
su
ite
 
en
co
m
pa
ss
 th
os
e 
in
tru
si
on
s w
ith
in
 th
e 
Tr
an
s-
Su
tu
re
 S
ui
te
 th
at
 o
cc
ur
 to
 th
e 
so
ut
h 
an
d 
no
rth
 re
sp
ec
tiv
el
y 
of
 th
e 
Ia
pe
tu
s S
ut
ur
e 
tra
ce
. (
ii)
 T
he
re
 is
 a
n 
hi
st
or
ic
al
 
pr
ec
ed
en
t, 
th
e 
in
tru
si
on
s p
re
vi
ou
sl
y 
ha
vi
ng
 b
ee
n 
gr
ou
pe
d 
lit
ho
de
m
ic
al
ly
 (N
or
th
er
n 
En
gl
an
d 
D
ev
on
ia
n 
Pl
ut
on
ic
 S
ui
te
).
Th
e 
ne
w
 fo
rm
al
 n
am
e 
re
pl
ac
es
 th
e 
fo
rm
er
 lo
ng
er
 n
am
e 
N
or
th
er
n 
En
gl
an
d 
D
ev
on
ia
n 
Pl
ut
on
ic
 S
ui
te
. H
er
e,
 th
e 
te
rm
 su
ite
 h
as
 b
ee
n 
su
bs
tit
ut
ed
 b
y 
su
bs
ui
te
 to
 
al
lo
w
 th
is
 a
nd
 o
ne
 o
th
er
 fo
rm
er
 's
ui
te
' t
o 
be
 g
ro
up
ed
 w
ith
in
 a
 si
ng
le
 
lit
ho
de
m
ic
 u
ni
t (
Tr
an
s-
Su
tu
re
 S
ui
te
).
3
Tr
an
s-
Su
tu
re
 M
in
or
 In
tru
si
on
 S
ub
su
ite
M
in
or
 in
tru
si
on
s o
f t
he
 T
ra
ns
-S
ut
ur
e 
Su
ite
 n
ot
 a
ss
ig
ne
d 
to
 o
th
er
 su
bs
ui
te
s.
se
lf-
ex
pl
an
at
o
yrotanalpxe-fles
yr
3
C
um
br
ia
n 
M
ou
nt
ai
ns
 F
el
si
c 
Su
bs
ui
te
M
aj
or
 a
nd
 m
in
or
 in
tru
si
on
s o
f t
he
 L
ak
e 
D
is
tri
ct
 S
ui
te
 th
at
 a
re
 fe
ls
ic
 a
nd
 o
cc
ur
 
w
ith
in
 th
e 
ar
ea
 o
f t
he
 C
um
br
ia
n 
M
ou
nt
ai
ns
.
(i)
 T
he
 u
ni
t i
nc
lu
de
s m
os
t o
f t
he
 la
rg
es
t i
nt
ru
si
on
s o
f t
he
 L
ak
e 
D
is
tri
ct
 S
ui
te
, w
ith
 
th
ei
r a
ss
oc
ia
te
d 
m
in
or
 in
tru
si
on
s. 
(ii
) T
he
 in
tru
si
on
s a
re
 a
ll 
fe
ls
ic
 a
nd
 th
er
ef
or
e 
sh
ar
e 
a 
lit
ho
lo
gi
ca
l a
ss
oc
ia
tio
n.
 (i
ii)
 T
he
 in
tru
si
on
s a
re
 a
ll 
of
 k
no
w
n 
or
 in
fe
rr
ed
 
O
rd
ov
ic
ia
n 
ag
e 
an
d 
th
er
ef
or
e 
sh
ar
e 
a 
te
m
po
ra
l/g
en
et
ic
 a
ss
oc
ia
tio
n.
Th
e 
ne
w
 fo
rm
al
 n
am
e 
re
pl
ac
es
 a
nd
 re
de
fin
es
 th
e 
fo
rm
er
 n
am
e 
La
ke
 D
is
tri
ct
 
O
rd
ov
ic
ia
n 
Fe
ls
ic
 P
lu
to
ni
c 
Su
ite
 (M
ill
w
ar
d,
 2
00
2)
.
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U
ni
ts
 e
nc
om
pa
ss
ed
e
man tinu la
mroF
kna
R
 ecneuqesnoc tceridni ro tcerid a sa de
mrof taht kcor suoengi evisurtni fo stinu ll
A
etiusrepuS nacsira
V
1
of
 th
e 
V
ar
is
ca
n 
O
ro
ge
ny
. T
he
 V
ar
is
ca
n 
(o
r H
er
cy
ni
an
) O
ro
ge
ny
 e
nc
om
pa
ss
es
 a
ll 
of
 th
e 
te
ct
on
ic
 a
nd
 m
ag
m
at
ic
 e
ve
nt
s a
ris
in
g 
fr
om
 L
at
e 
Pa
la
eo
zo
ic
 (a
pp
ro
xi
m
at
el
y 
38
0 
to
 2
80
 M
a)
 a
cc
re
tio
n 
an
d 
ob
liq
ue
 c
ol
lis
io
n 
ev
en
ts
 b
et
w
ee
n 
La
ur
as
ia
 (t
o 
th
e 
no
rth
) a
nd
 A
rm
or
ic
a-
B
oh
em
ia
 a
nd
 G
on
dw
an
a 
(to
 th
e 
so
ut
h)
, t
o 
fo
rm
 th
e 
su
pe
rc
on
tin
en
t P
an
ga
ea
. T
he
 o
ro
ge
ny
 e
nc
om
pa
ss
es
 m
an
y 
id
en
tif
ia
bl
y 
se
pa
ra
te
 
ev
en
ts
, w
ith
 a
ss
oc
ia
te
d 
m
ag
m
at
is
m
, d
ur
in
g 
th
e 
C
ar
bo
ni
fe
ro
us
 a
nd
 P
er
m
ia
n 
pe
rio
ds
. T
hi
s m
ag
m
at
is
m
 o
cc
ur
s t
o 
bo
th
 th
e 
no
rth
 a
nd
 so
ut
h 
of
 th
e 
'V
ar
is
ca
n 
Fr
on
t',
 a
 li
ne
 m
ar
ki
ng
 th
e 
ad
va
nc
in
g 
no
rth
er
nm
os
t l
im
it 
of
 'V
ar
is
ca
n'
 p
er
va
si
ve
 
fo
ld
 a
nd
 th
ru
st
 te
ct
on
is
m
. T
o 
th
e 
so
ut
h 
of
 th
e 
fr
on
t, 
cr
us
ta
l c
om
pr
es
si
on
 w
as
 
fo
llo
w
ed
 b
y 
ex
te
ns
io
na
l c
ol
la
ps
e,
 w
hi
le
 to
 it
s n
or
th
, i
n 
th
e 
V
ar
is
ca
n 
no
rth
er
n 
fo
re
la
nd
, c
ru
st
al
 e
xt
en
si
on
 (a
nd
 tr
an
st
en
si
on
) w
as
 d
om
in
an
t. 
(i)
 T
he
 a
ss
oc
ia
tio
n 
is
 g
eo
lo
gi
ca
lly
 m
ea
ni
ng
fu
l, 
un
iti
ng
 a
ll 
in
tru
si
ve
 li
th
od
em
ic
 
un
its
 fo
rm
ed
 a
s a
 d
ire
ct
 o
r i
nd
ire
ct
 c
on
se
qu
en
ce
 o
f t
he
 V
ar
is
ca
n 
O
ro
ge
ny
. (
ii)
 
Th
e 
co
m
po
ne
nt
 u
ni
ts
 h
av
e 
sp
at
ia
l, 
te
m
po
ra
l, 
lit
ho
lo
gi
ca
l a
nd
 g
en
et
ic
 re
la
tio
ns
hi
ps
. (
iii
) T
he
 c
om
po
ne
nt
 u
ni
ts
 a
re
 to
 a
 la
rg
e 
ex
te
nt
 d
is
tin
ct
 in
 te
rm
s 
of
 th
ei
r s
pa
tia
l d
is
tri
bu
tio
n,
 li
th
ol
og
ic
al
 c
ha
ra
ct
er
, a
nd
 in
tru
si
ve
 st
yl
e.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
de
sc
rib
es
 c
le
ar
ly
 w
ha
t t
he
 u
ni
t e
nc
om
pa
ss
es
, a
nd
 c
om
pl
ie
s w
ith
 th
e 
pr
in
ci
pl
e 
(u
se
d 
in
 th
e 
na
m
es
 o
f o
th
er
 P
ha
ne
ro
zo
ic
 su
pe
rs
ui
te
s)
 o
f u
ni
tin
g 
th
e 
na
m
e 
fo
r a
 re
co
gn
is
ed
 te
ct
on
ot
he
rm
al
 e
ve
nt
 w
ith
 th
e 
lit
ho
de
m
ic
 te
rm
 's
up
er
-
su
ite
'. 
Th
e 
te
ct
on
ot
he
rm
al
 e
ve
nt
 is
 in
te
rp
re
te
d 
as
 e
nc
om
pa
ss
in
g 
bo
th
 th
e 
in
te
rn
al
 
pa
rt 
of
 th
e 
V
ar
is
ca
n 
O
ro
ge
n,
 so
ut
h 
of
 th
e 
'V
ar
is
ca
n 
Fr
on
t',
 a
nd
 fa
r-
fie
ld
, 
pr
ed
om
in
an
tly
 e
xt
en
si
on
al
 e
ve
nt
s, 
in
 th
e 
V
ar
is
ca
n 
fo
re
la
nd
 n
or
th
 o
f t
he
 
'V
ar
is
ca
n 
Fr
on
t'.
2
Sc
ot
la
nd
 A
lk
al
in
e 
Su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 V
ar
is
ca
n 
Su
pe
rs
ui
te
 th
at
 o
cc
ur
 in
 th
e 
V
ar
is
ca
n 
fo
re
la
nd
 in
 
Sc
ot
la
nd
, a
nd
 c
on
si
st
 p
re
do
m
in
an
tly
 o
f i
nt
ru
si
ve
 a
lk
al
in
e 
m
af
ic
, p
ho
no
lit
ic
 a
nd
 
tra
ch
yt
ic
 ro
ck
s, 
an
d 
as
so
ci
at
ed
 m
af
ic
 a
nd
 tr
ac
hy
tic
 v
ol
ca
ni
cl
as
tic
 ro
ck
s, 
co
un
try
 
ro
ck
s a
nd
 so
m
e 
m
in
or
 in
tru
si
on
s, 
an
d 
ar
e 
kn
ow
n 
or
 in
fe
rr
ed
 to
 b
e 
of
 
C
ar
bo
ni
fe
ro
us
 to
 e
ar
ly
 P
er
m
ia
n 
ag
e.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(a
lk
al
in
e 
in
tru
si
ve
 a
nd
 v
ol
ca
ni
cl
as
tic
 ro
ck
s)
. 
(ii
) U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 S
co
tla
nd
). 
(ii
i) 
U
ni
ts
 a
re
 
sp
at
ia
lly
 d
is
tin
ct
 fr
om
 o
th
er
 su
ite
s o
f v
en
ts
, n
ec
ks
, p
lu
gs
, s
ill
s a
nd
 d
yk
es
 o
f t
he
 
V
ar
is
ca
n 
Su
pe
rs
ui
te
. 
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
of
 n
am
in
g 
un
its
 c
la
ss
ifi
ed
 a
t R
an
k 
2 
w
ith
 a
 
ge
og
ra
ph
ic
al
 te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ui
te
', 
ho
w
ev
er
 th
e 
te
rm
 
'A
lk
al
in
e' 
is
 in
cl
ud
ed
 to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
2
N
or
th
 B
rit
ai
n 
Th
ol
ei
iti
c 
Su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 V
ar
is
ca
n 
Su
pe
rs
ui
te
 th
at
 o
cc
ur
 in
 th
e 
V
ar
is
ca
n 
fo
re
la
nd
 in
 
th
e 
no
rth
 o
f B
rit
ai
n,
 a
nd
 c
on
si
st
 p
re
do
m
in
an
tly
 o
f i
nt
ru
si
ve
 th
ol
ei
iti
c 
qu
ar
tz
-
do
le
rit
e 
an
d 
ba
sa
lti
c 
ro
ck
, a
nd
 a
re
 k
no
w
n 
or
 in
fe
rr
ed
 to
 b
e 
of
 la
te
 C
ar
bo
ni
fe
ro
us
 
ag
e.
 
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 th
ol
ei
iti
c 
qu
ar
tz
-d
ol
er
ite
 a
nd
 
ba
sa
lti
c 
ro
ck
). 
(ii
) U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 th
e 
no
rth
 p
ar
t 
of
 B
rit
ai
n,
 p
rin
ci
pa
lly
 th
e 
M
id
la
nd
 V
al
le
y 
of
 S
co
tla
nd
 a
nd
 th
e 
no
rth
 o
f E
ng
la
nd
. 
(ii
i) 
U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 d
is
tin
ct
 fr
om
 o
th
er
 su
ite
s o
f s
ill
s a
nd
 d
yk
es
 o
f t
he
 
V
ar
is
ca
n 
 S
up
er
su
ite
.
N
or
th
 B
rit
ai
n 
La
te
 C
ar
bo
ni
fe
ro
us
 T
ho
le
iit
ic
 S
ui
te
 is
 a
n 
es
ta
bl
is
he
d 
na
m
e 
fo
r t
hi
s 
un
it 
in
 th
e 
B
G
S 
Le
xi
co
n 
of
 N
am
ed
 R
oc
k 
U
ni
ts
. T
he
 w
or
ds
 'L
at
e 
C
ar
bo
ni
fe
ro
us
' 
ar
e 
no
t i
nc
lu
de
d 
in
 th
e 
ne
w
 fo
rm
al
 n
am
e 
to
 m
ak
e 
it 
m
or
e 
co
nc
is
e.
 T
he
 te
rm
 
'T
ho
le
iit
ic
' i
s r
et
ai
ne
d 
to
 e
ns
ur
e 
th
e 
na
m
e 
re
m
ai
ns
 in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
2
C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 V
ar
is
ca
n 
Su
pe
rs
ui
te
 th
at
 o
cc
ur
 in
 th
e 
V
ar
is
ca
n 
fo
re
la
nd
 in
 
ce
nt
ra
l a
nd
 so
ut
h 
B
rit
ai
n,
 a
nd
 c
on
si
st
 p
re
do
m
in
an
tly
 o
f i
nt
ru
si
ve
 a
lk
al
in
e 
m
af
ic
 
ro
ck
 a
nd
 b
as
al
tic
 v
ol
ca
ni
cl
as
tic
 ro
ck
, a
nd
 a
re
 k
no
w
n 
or
 in
fe
rr
ed
 to
 b
e 
of
 
C
ar
bo
ni
fe
ro
us
 to
 e
ar
ly
 P
er
m
ia
n 
ag
e.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(a
lk
al
in
e 
m
af
ic
 a
nd
 b
as
al
tic
 v
ol
ca
ni
cl
as
tic
 
ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 c
en
tra
l a
nd
 so
ut
h 
B
rit
ai
n)
. (
iii
) U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 d
is
tin
ct
 fr
om
 o
th
er
 su
ite
s o
f t
he
 V
ar
is
ca
n 
Su
pe
rs
ui
te
. (
iv
) U
ni
ts
 a
re
 sp
at
ia
lly
 d
is
tin
ct
 fr
om
 o
th
er
w
is
e 
si
m
ila
r i
nt
ru
si
on
s o
f 
th
e 
Sc
ot
la
nd
 A
lk
al
in
e 
Su
ite
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
of
 n
am
in
g 
un
its
 c
la
ss
ifi
ed
 a
t R
an
k 
2 
w
ith
 a
 
ge
og
ra
ph
ic
al
 te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ui
te
', 
ho
w
ev
er
, t
he
 te
rm
 
'A
lk
al
in
e' 
is
 in
cl
ud
ed
 to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
 nacsira
V' eht fo htuos eht ot rucco taht etiusrepuS nacsira
V eht fo stnenop
moc ll
A
etiuS naibunro
C
2
Fr
on
t' 
in
 th
e 
U
K
. U
ni
ts
 a
re
 c
on
fin
ed
 e
xc
lu
si
ve
ly
 to
 so
ut
h-
w
es
t E
ng
la
nd
 (m
ai
nl
y 
in
 
C
or
nw
al
l),
 a
re
 k
no
w
n 
or
 a
re
 in
fe
rr
ed
 to
 b
e 
pr
ed
om
in
an
tly
 o
f e
ar
ly
 P
er
m
ia
n 
ag
e,
 
an
d 
co
ns
is
t a
lm
os
t e
nt
ire
ly
 o
f g
ra
ni
te
, m
ic
ro
gr
an
ite
 a
nd
 fe
ls
ite
. 
(i)
 U
ni
te
s a
ll 
in
tru
si
ve
 u
ni
ts
 b
el
ie
ve
d 
to
 b
e 
as
so
ci
at
ed
 sp
at
ia
lly
, t
em
po
ra
lly
 a
nd
 
ge
ne
tic
al
ly
 w
ith
 th
e 
'C
or
nu
bi
an
 B
at
ho
lit
h'
. (
ii)
 W
he
n/
if 
th
e 
cl
as
si
fic
at
io
n 
is
 
ex
te
nd
ed
 b
ey
on
d 
th
e 
U
K
 (e
.g
. i
nt
o 
Ir
el
an
d 
an
d 
co
nt
in
en
ta
l E
ur
op
e)
, t
he
 su
ite
 w
ill
 
di
st
in
gu
is
h 
U
K
 c
om
po
ne
nt
s o
f t
he
 V
ar
is
ca
n 
Su
pe
rs
ui
te
 fr
om
 o
th
er
s.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
te
rm
 'C
or
nu
bi
an
 B
at
ho
lit
h'
 h
as
 tr
ad
iti
on
al
ly
 b
ee
n 
us
ed
 to
 re
fe
r t
o 
th
e 
va
st
 v
ol
um
e 
of
 g
ra
ni
tic
 ro
ck
s t
ha
t i
s i
nf
er
re
d 
to
 u
nd
er
lie
 m
uc
h 
of
 so
ut
h-
w
es
t E
ng
la
nd
 a
nd
 to
  
be
 th
e 
'so
ur
ce
' o
f p
re
se
nt
ly
 e
xp
os
ed
 u
ni
ts
 o
f t
he
 su
ite
.
3
So
ut
h 
Sc
ot
la
nd
 E
ar
ly
 C
ar
bo
ni
fe
ro
us
 
M
af
ic
 S
ub
su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 S
co
tla
nd
 A
lk
al
in
e 
Su
ite
 th
at
 o
cc
ur
 in
 th
e 
M
id
la
nd
 V
al
le
y 
an
d 
B
or
de
rs
 re
gi
on
s o
f S
co
tla
nd
, c
on
si
st
in
g 
pr
ed
om
in
an
tly
 o
f i
nt
ru
si
ve
 a
lk
al
in
e 
m
af
ic
 ro
ck
s w
ith
 a
ss
oc
ia
te
d 
m
af
ic
 v
ol
ca
ni
cl
as
tic
 ro
ck
s, 
an
d 
of
 k
no
w
n 
or
 in
fe
rr
ed
 
ea
rly
 C
ar
bo
ni
fe
ro
us
 a
ge
.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 a
lk
al
in
e 
m
af
ic
 a
nd
 v
ol
ca
ni
cl
as
tic
 
ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 th
e 
M
id
la
nd
 V
al
le
y 
an
d 
B
or
de
rs
 re
gi
on
s o
f S
co
tla
nd
). 
A
lth
ou
gh
 in
di
vi
du
al
 in
tru
si
on
s a
ss
ig
ne
d 
to
 th
is
 
un
it 
ar
e 
no
t c
ha
ra
ct
er
is
ed
 b
y 
a 
un
iq
ue
 c
om
bi
na
tio
n 
of
 o
bs
er
va
bl
e 
ch
ar
ac
te
ris
tic
s, 
lo
w
er
 ra
nk
ed
 u
ni
ts
 d
is
pl
ay
 a
 c
om
bi
na
tio
n 
of
 li
th
ol
og
ic
al
, t
em
po
ra
l (
in
fe
rr
ed
 to
 b
e 
ea
rly
 C
ar
bo
ni
fe
ro
us
), 
sp
at
ia
l a
nd
 o
rie
nt
at
io
n 
ch
ar
ac
te
ris
tic
s t
ha
t s
ug
ge
st
 th
ey
 c
an
 
be
 a
ss
oc
ia
te
d 
lit
ho
de
m
ic
al
ly
 a
t t
hi
s r
an
k.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
sp
at
ia
l e
xt
en
t o
f t
he
 u
ni
t d
oe
s n
ot
 le
nd
 it
se
lf 
to
 a
 c
on
ci
se
 g
eo
gr
ap
hi
ca
l t
er
m
, s
o 
th
e 
te
rm
s '
Ea
rly
 C
ar
bo
ni
fe
ro
us
' a
nd
 'M
af
ic
' a
re
 in
cl
ud
ed
 in
 th
e 
na
m
e 
to
 m
ak
e 
it 
re
as
on
ab
ly
 in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
3
So
ut
h 
Sc
ot
la
nd
 T
ra
ch
yt
e–
ph
on
ol
ite
 
Su
bs
ui
te
A
ll 
co
m
po
ne
nt
s o
f t
he
 S
co
tla
nd
 A
lk
al
in
e 
Su
ite
 th
at
 o
cc
ur
 in
 c
en
tra
l a
nd
 so
ut
h-
ea
st
 
Sc
ot
la
nd
, c
on
si
st
in
g 
pr
ed
om
in
an
tly
 o
f i
nt
ru
si
ve
 p
ho
no
lit
e 
an
d 
tra
ch
yt
e 
w
ith
 
as
so
ci
at
ed
 tr
ac
hy
tic
 v
ol
ca
ni
cl
as
tic
 ro
ck
s, 
an
d 
of
 k
no
w
n 
or
 in
fe
rr
ed
 e
ar
ly
 
C
ar
bo
ni
fe
ro
us
 a
ge
.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 p
ho
no
lit
e 
an
d 
tra
ch
yt
e,
 a
nd
 
tra
ch
yt
ic
 v
ol
ca
ni
cl
as
tic
 ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 
to
 th
e 
so
ut
h 
pa
rt 
of
 S
co
tla
nd
).
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
sp
at
ia
l e
xt
en
t o
f t
he
 u
ni
t d
oe
s n
ot
 le
nd
 it
se
lf 
to
 a
 c
on
ci
se
 g
eo
gr
ap
hi
ca
l t
er
m
, s
o 
th
e 
te
rm
 'T
ra
ch
yt
e–
ph
on
ol
ite
' i
s i
nc
lu
de
d 
in
 th
e 
na
m
e 
to
 m
ak
e 
it 
re
as
on
ab
ly
 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
3
So
ut
h 
Sc
ot
la
nd
 L
at
e 
C
ar
bo
ni
fe
ro
us
–P
er
m
ia
n 
M
af
ic
 S
ub
su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 S
co
tla
nd
 A
lk
al
in
e 
Su
ite
 th
at
 o
cc
ur
 m
ai
nl
y 
in
 th
e 
M
id
la
nd
 
V
al
le
y 
of
 S
co
tla
nd
, b
ut
 e
xt
en
d 
in
to
 th
e 
So
ut
he
rn
 U
pl
an
ds
 re
gi
on
, c
on
si
st
in
g 
pr
ed
om
in
an
tly
 o
f i
nt
ru
si
ve
 a
lk
al
in
e 
m
af
ic
 ro
ck
s (
m
ic
ro
ga
bb
ro
, b
as
an
ite
 a
nd
 
ba
sa
lti
c 
ro
ck
) a
nd
 a
ss
oc
ia
te
d 
ba
sa
ni
tic
 a
nd
 b
as
al
tic
 v
ol
ca
ni
cl
as
tic
 ro
ck
s, 
of
 k
no
w
n 
or
 in
fe
rr
ed
 la
te
 C
ar
bo
ni
fe
ro
us
 to
 m
id
 P
er
m
ia
n 
ag
e.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 m
ic
ro
ga
bb
ro
, b
as
an
ite
 a
nd
 
ba
sa
lti
c-
ro
ck
, a
nd
 b
as
an
iti
c 
an
d 
ba
sa
lti
c 
vo
lc
an
ic
la
st
ic
 ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 
ge
og
ra
ph
ic
al
ly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 th
e 
M
id
la
nd
 V
al
le
y 
an
d 
So
ut
he
rn
 U
pl
an
ds
 
re
gi
on
s o
f S
co
tla
nd
). 
(ii
i) 
A
lth
ou
gh
 in
di
vi
du
al
 in
tru
si
on
s a
ss
ig
ne
d 
to
 th
is
 u
ni
t a
re
 
no
t c
ha
ra
ct
er
is
ed
 b
y 
a 
un
iq
ue
 c
om
bi
na
tio
n 
of
 o
bs
er
va
bl
e 
ch
ar
ac
te
ris
tic
s, 
lo
w
er
 
ra
nk
ed
 u
ni
ts
 d
is
pl
ay
 a
 c
om
bi
na
tio
n 
of
 li
th
ol
og
ic
al
, t
em
po
ra
l (
in
fe
rr
ed
 to
 b
e 
la
te
 
C
ar
bo
ni
fe
ro
us
 to
 m
id
 P
er
m
ia
n)
, s
pa
tia
l a
nd
 o
rie
nt
at
io
n 
ch
ar
ac
te
ris
tic
s t
ha
t 
su
gg
es
t t
he
y 
ca
n 
be
 a
ss
oc
ia
te
d 
lit
ho
de
m
ic
al
ly
 a
t t
hi
s r
an
k.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
sp
at
ia
l e
xt
en
t o
f t
he
 u
ni
t d
oe
s n
ot
 le
nd
 it
se
lf 
to
 a
 c
on
ci
se
 g
eo
gr
ap
hi
ca
l t
er
m
, s
o 
th
e 
te
rm
s '
La
te
 C
ar
bo
ni
fe
ro
us
–P
er
m
ia
n'
 a
nd
 'M
af
ic
' a
re
 in
cl
ud
ed
 in
 th
e 
na
m
e 
to
 
m
ak
e 
it 
re
as
on
ab
ly
 in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
Ta
bl
e 
2 
Su
pp
or
tin
g 
in
fo
rm
at
io
n 
fo
r u
ni
ts 
cl
as
sif
ie
d 
at
 ra
nk
s 1
 to
 3
 o
f t
he
 V
ar
isc
an
 S
up
er
su
ite
.
56British Geological Survey  
Research Report RR/12/01
e
man eht rof noitacifitsuJ
tinu eht rof noitacifitsuJ
 
U
ni
ts
 e
nc
om
pa
ss
ed
e
man tinu la
mroF
kna
R
3
Sc
ot
la
nd
 L
am
pr
op
hy
re
 S
ub
su
ite
 
A
ll 
co
m
po
ne
nt
s o
f t
he
 S
co
tla
nd
 A
lk
al
in
e 
Su
ite
 c
on
si
st
in
g 
pr
ed
om
in
an
tly
 o
f 
in
tru
si
ve
 la
m
pr
op
hy
re
 (m
on
ch
iq
ui
te
 a
nd
 c
am
pt
on
ite
) a
nd
 a
ss
oc
ia
te
d 
m
on
ch
iq
ui
tic
 
vo
lc
an
ic
la
st
ic
 ro
ck
s, 
of
 k
no
w
n 
or
 in
fe
rr
ed
 la
te
 C
ar
bo
ni
fe
ro
us
 to
 e
ar
ly
 P
er
m
ia
n 
ag
e.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 la
m
pr
op
hy
re
 a
nd
 v
ol
ca
ni
cl
as
tic
 
la
m
pr
op
hy
ric
 ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 
Sc
ot
la
nd
). 
(ii
i) 
U
ni
ts
 a
re
 sp
at
ia
lly
 d
is
tin
ct
 fr
om
 o
th
er
w
is
e 
si
m
ila
r i
nt
ru
si
on
s 
fo
rm
in
g 
th
e 
So
ut
h 
B
rit
ai
n 
La
m
pr
op
hy
re
 S
ub
su
ite
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
th
at
 u
ni
ts
 a
t R
an
k 
3 
ar
e 
na
m
ed
 w
ith
 a
 g
eo
gr
ap
hi
ca
l 
te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ui
te
'; 
th
e 
te
rm
 'L
am
pr
op
hy
re
' i
s i
nc
lu
de
d 
to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
3
D
er
by
sh
ire
 M
af
ic
 S
ub
su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
 th
at
 o
cc
ur
 in
 
D
er
by
sh
ire
, c
on
si
st
in
g 
pr
ed
om
in
an
tly
 o
f i
nt
ru
si
ve
 o
liv
in
e-
m
ic
ro
ga
bb
ro
 a
nd
 
ba
sa
lti
c 
vo
lc
an
ic
la
st
ic
 ro
ck
s, 
of
 k
no
w
n 
or
 in
fe
rr
ed
 e
ar
ly
 C
ar
bo
ni
fe
ro
us
 a
ge
.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 m
ic
ro
ga
bb
ro
 a
nd
 b
as
al
tic
 
vo
lc
an
ic
la
st
ic
 ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 
D
er
by
sh
ire
). 
(ii
i) 
U
ni
ts
 a
re
 sp
at
ia
lly
 d
is
tin
ct
 fr
om
 o
th
er
w
is
e 
si
m
ila
r i
nt
ru
si
on
s 
as
si
gn
ed
 to
 o
th
er
 su
bs
ui
te
s o
f t
he
 C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
. (
iv
) U
ni
ts
 
ar
e 
te
m
po
ra
lly
 d
is
tin
ct
 (e
ar
ly
 C
ar
bo
ni
fe
ro
us
) f
ro
m
 o
th
er
w
is
e 
si
m
ila
r i
nt
ru
si
on
s 
as
si
gn
ed
 to
 o
th
er
 su
bs
ui
te
s o
f t
he
 C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
th
at
 u
ni
ts
 a
t R
an
k 
3 
ar
e 
na
m
ed
 w
ith
 a
 g
eo
gr
ap
hi
ca
l 
te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ui
te
'; 
th
e 
te
rm
 'M
af
ic
' i
s i
nc
lu
de
d 
to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
3
W
es
t M
id
la
nd
s M
af
ic
 S
ub
su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
 th
at
 o
cc
ur
 in
 th
e 
W
es
t 
M
id
la
nd
s, 
co
ns
is
tin
g 
pr
ed
om
in
an
tly
 o
f i
nt
ru
si
ve
 o
liv
in
e-
m
ic
ro
ga
bb
ro
 a
nd
 b
as
al
tic
 
vo
lc
an
ic
la
st
ic
 ro
ck
s, 
of
 k
no
w
n 
or
 in
fe
rr
ed
 la
te
 C
ar
bo
ni
fe
ro
us
 a
ge
.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 m
ic
ro
ga
bb
ro
 a
nd
 b
as
al
tic
 
vo
lc
an
ic
la
st
ic
 ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 th
e 
W
es
t M
id
la
nd
s r
eg
io
n)
. (
iii
) U
ni
ts
 a
re
 sp
at
ia
lly
 d
is
tin
ct
 fr
om
 o
th
er
w
is
e 
si
m
ila
r 
in
tru
si
on
s a
ss
ig
ne
d 
to
 o
th
er
 su
bs
ui
te
s o
f t
he
 C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
pr
op
so
ed
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
th
at
 u
ni
ts
 a
t R
an
k 
3 
ar
e 
na
m
ed
 w
ith
 a
 g
eo
gr
ap
hi
ca
l 
te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ui
te
'; 
th
e 
te
rm
 'M
af
ic
' i
s i
nc
lu
de
d 
to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
3
So
ut
h 
B
rit
ai
n 
La
m
pr
op
hy
re
 S
ub
su
ite
A
ll 
co
m
po
ne
nt
s o
f t
he
 C
en
tra
l–
So
ut
h 
B
rit
ai
n 
A
lk
al
in
e 
Su
ite
 th
at
 o
cc
ur
 in
 th
e 
so
ut
h 
pa
rt 
of
 B
rit
ai
n,
 c
on
si
st
in
g 
pr
ed
om
in
an
tly
 o
f i
nt
ru
si
ve
 la
m
pr
op
hy
re
, o
f 
kn
ow
n 
or
 in
fe
rr
ed
 p
re
do
m
in
an
tly
 e
ar
ly
 P
er
m
ia
n 
ag
e.
(i)
 U
ni
ts
 a
re
 li
th
ol
og
ic
al
ly
 a
ss
oc
ia
te
d 
(in
tru
si
ve
 m
on
ch
iq
ui
te
 a
nd
 c
am
pt
on
ite
, a
nd
 
m
on
ch
iq
ui
tic
 v
ol
ca
ni
cl
as
tic
 ro
ck
s)
. (
ii)
 U
ni
ts
 a
re
 g
eo
gr
ap
hi
ca
lly
 a
ss
oc
ia
te
d 
(c
on
fin
ed
 to
 so
ut
h 
pa
rts
 o
f B
rit
ai
n)
. (
iii
) U
ni
ts
 a
re
 sp
at
ia
lly
 d
is
tin
ct
 fr
om
 
ot
he
rw
is
e 
si
m
ila
r i
nt
ru
si
on
s f
or
m
in
g 
th
e 
 S
co
tla
nd
 L
am
pr
op
hy
re
 S
ub
su
ite
.
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
th
at
 u
ni
ts
  a
t R
an
k 
3 
ar
e 
na
m
ed
 w
ith
 a
 g
eo
gr
ap
hi
ca
l 
te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ui
te
'; 
th
e 
te
rm
 'L
am
pr
op
hy
re
' i
s i
nc
lu
de
d 
 
to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e.
3
So
ut
hw
es
t E
ng
la
nd
 F
el
si
te
 S
ub
su
ite
C
om
po
ne
nt
s o
f t
he
 C
or
nu
bi
an
 S
ui
te
 th
at
 c
on
si
st
 o
f d
yk
es
 o
f f
el
si
te
 ('
qu
ar
tz
-
po
rp
hy
ry
').
D
yk
es
 o
f f
el
si
te
 ('
qu
ar
tz
-p
or
ph
yr
y'
) f
or
m
 a
 su
bs
et
 o
f u
ni
ts
 in
 th
e 
C
or
nu
bi
an
 S
ui
te
 
th
at
 a
re
 d
is
tin
ct
iv
e 
in
 te
rm
s o
f t
he
ir 
lit
ho
lo
gy
 a
nd
 in
tru
si
ve
 st
yl
e.
 
Th
is
 is
 a
 n
ew
 li
th
od
em
ic
 u
ni
t, 
so
 th
e 
fo
rm
al
 n
am
e 
ha
s n
o 
di
re
ct
 p
re
ce
de
nt
. T
he
 
na
m
e 
fo
llo
w
s t
he
 p
rin
ci
pl
e 
th
at
 u
ni
ts
 a
t R
an
k 
3 
ar
e 
na
m
ed
 w
ith
 a
 g
eo
gr
ap
hi
ca
l 
te
rm
 fo
llo
w
ed
 b
y 
th
e 
lit
ho
de
m
ic
 te
rm
 's
ub
su
ite
'; 
th
e 
lit
ho
lo
gi
ca
l t
er
m
 'F
el
si
te
' i
s 
in
cl
ud
ed
 to
 m
ak
e 
th
e 
na
m
e 
m
or
e 
in
fo
rm
at
iv
e 
an
d 
di
st
in
ct
iv
e;
 th
e 
na
m
e 
de
sc
rib
es
 
cl
ea
rly
 w
ha
t t
he
 u
ni
t e
nc
om
pa
ss
es
.
Ta
bl
e 
2 
Co
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U
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mroF
kna
R
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A
tla
nt
ea
n 
Su
pe
rs
ui
te
A
ll
un
its
of
in
tru
si
ve
ig
ne
ou
sr
oc
k
re
su
lti
ng
fr
om
m
ag
m
at
is
m
th
at
w
as
a
pr
ec
ur
so
r
to
,a
nd
co
nt
em
po
ra
ne
ou
s
w
ith
, t
he
op
en
in
g
of
th
e
N
or
th
A
tla
nt
ic
O
ce
an
.O
ns
ho
re
in
th
e
U
K
th
e
m
ag
m
at
is
m
oc
cu
rr
ed
al
m
os
te
nt
ire
ly
du
rin
g
th
e
Pa
le
oc
en
e
Ep
oc
h,
fr
om
ab
ou
t
62
M
a
to
ab
ou
t
55
M
a.
H
ow
ev
er
,o
ff
sh
or
e
th
er
e
ar
e
la
va
s
of
la
te
st
C
re
ta
ce
ou
s
ag
e,
an
d
vo
lc
an
is
m
co
nt
in
ue
s
to
th
e
pr
es
en
t
da
y
at
th
e
M
id
-A
tla
nt
ic
R
id
ge
.O
ns
ho
re
,i
nt
ru
si
on
s
oc
cu
r
m
ai
nl
y
in
th
e
In
ne
rH
eb
rid
es
,t
he
Is
le
of
A
rr
an
an
d
N
or
th
er
n
Ir
el
an
d,
bu
td
yk
e-
sw
ar
m
s
ex
te
nd
ov
er
a
w
id
er
ar
ea
,f
ro
m
th
e
O
ut
er
H
eb
rid
es
th
ro
ug
h
ce
nt
ra
la
nd
so
ut
he
rn
Sc
ot
la
nd
an
d
in
to
no
rth
er
n
En
gl
an
d.
Th
er
e
ar
e
al
so
sc
at
te
re
d
oc
cu
rr
en
ce
s
of
Pa
la
eo
ge
ne
ig
ne
ou
s
ro
ck
s
in
W
al
es
,i
n
ce
nt
ra
l
En
gl
an
d
an
d
fo
rm
in
g
Lu
nd
y
Is
la
nd
in
th
e
B
ris
to
lC
ha
nn
el
.T
o
be
co
m
pa
tib
le
w
ith
th
e
N
or
th
A
tla
nt
ic
Su
pe
rp
ro
vi
nc
e,
th
e
su
pe
rs
ui
te
sh
ou
ld
al
so
en
co
m
pa
ss
of
fs
ho
re
oc
cu
rr
en
ce
s
on
th
e
no
rth
-w
es
tc
on
tin
en
ta
l
sh
el
f,
an
d
co
ul
d
in
cl
ud
e
in
tru
si
on
s
in
ot
he
r c
om
po
ne
nt
 p
ro
vi
nc
es
 w
ith
in
 a
nd
 o
n 
bo
th
 si
de
s o
f t
he
 N
or
th
 A
tla
nt
ic
.
(i)
 U
ni
te
s a
ll 
in
tru
si
ve
 li
th
od
em
ic
 u
ni
ts
 th
at
 fo
rm
ed
 a
s a
 p
re
cu
rs
or
 to
, a
nd
 
co
nt
em
po
ra
ne
ou
s w
ith
, t
he
 o
pe
ni
ng
 o
f t
he
 N
or
th
 A
tla
nt
ic
 O
ce
an
. (
ii)
 F
or
m
s a
n 
ob
vi
ou
s n
at
ur
al
 g
ro
up
in
g.
 (i
ii)
 T
he
re
 is
 a
n 
hi
st
or
ic
al
 p
re
ce
de
nt
 h
av
in
g 
be
en
 lo
ng
 
re
ga
rd
ed
 a
s a
n 
ig
ne
ou
s p
ro
vi
nc
e 
in
 th
e 
U
K
 o
ns
ho
re
, a
nd
 w
ith
 in
cr
ea
si
ng
 
kn
ow
le
dg
e 
of
 it
s m
uc
h 
w
id
er
 e
xt
en
si
on
 o
ff
sh
or
e.
 (i
v)
 C
ou
ld
 b
e 
ex
te
nd
ed
 to
 in
cl
ud
e 
or
 in
te
gr
at
e 
w
ith
 n
om
en
cl
at
ur
e 
of
 o
th
er
 p
ro
vi
nc
es
 in
 a
nd
 a
ro
un
d 
th
e 
N
or
th
 A
tla
nt
ic
O
ce
an
.
Em
el
eu
s a
nd
 B
el
l (
20
05
) f
or
m
al
is
ed
 o
n 
be
ha
lf 
of
 th
e 
B
G
S 
th
e 
no
m
en
cl
at
ur
e 
fo
r 
th
e 
pr
ov
in
ce
 a
nd
 su
pe
rp
ro
vi
nc
e.
 O
ns
ho
re
 U
K
 o
cc
ur
re
nc
es
 o
f i
nt
ru
si
ve
 a
nd
 
ex
tru
si
ve
 ro
ck
s, 
to
ge
th
er
 w
ith
 th
os
e 
on
 th
e 
no
rth
-w
es
t c
on
tin
en
ta
l s
he
lf,
 c
om
pr
is
e 
th
e 
H
eb
rid
ea
n 
Ig
ne
ou
s P
ro
vi
nc
e 
(r
ef
er
re
d 
to
 in
 e
ar
lie
r p
ub
lic
at
io
ns
 a
s t
he
 B
rit
is
h 
Te
rti
ar
y 
Ig
ne
ou
s [
or
 V
ol
ca
ni
c]
 P
ro
vi
nc
e)
, w
hi
ch
 is
 a
 c
om
po
ne
nt
 o
f t
he
 N
or
th
 
A
tla
nt
ic
 Ig
ne
ou
s S
up
er
pr
ov
in
ce
. L
ith
od
em
ic
 te
rm
in
ol
og
y 
ne
ed
s t
o 
be
 c
om
pa
tib
le
 
w
ith
 th
is
, a
nd
 n
ot
 g
en
er
at
e 
po
ss
ib
le
 c
on
fu
si
on
. H
en
ce
, t
he
 su
pe
rs
ui
te
 a
s d
ef
in
ed
 
he
re
 sh
ou
ld
 re
fle
ct
 th
e 
su
pe
rp
ro
vi
nc
e.
 W
he
re
as
 th
e 
ge
og
ra
ph
ic
al
 te
rm
 'N
or
th
 
A
tla
nt
ic
' i
s m
os
t a
pp
ro
pr
ia
te
 fo
r a
 su
pe
rp
ro
vi
nc
e,
 o
ur
 a
im
 is
 to
 n
am
e 
su
pe
rs
ui
te
s 
af
te
r g
eo
lo
gi
ca
l e
ve
nt
s. 
Th
e 
ob
vi
ou
s t
er
m
 'A
tla
nt
ea
n'
 a
pp
ea
rs
 n
ot
 to
 h
av
e 
be
en
 
us
ed
 p
re
vi
ou
sl
y 
to
 d
es
cr
ib
e 
th
e 
ex
te
ns
io
na
l t
ec
to
ni
c 
an
d 
m
ag
m
at
ic
 e
ve
nt
s t
ha
t 
re
su
lte
d 
in
 th
e 
fo
rm
at
io
n 
of
 th
e 
A
tla
nt
ic
 O
ce
an
. 
2
H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
A
ll 
on
sh
or
e 
ce
nt
ra
l c
om
pl
ex
es
, s
ub
vo
lc
an
ic
 c
en
tre
s a
nd
 p
lu
to
ns
 o
f t
he
 A
tla
nt
ea
n 
Su
pe
rs
ui
te
 th
at
 o
cc
ur
 in
 th
e 
H
eb
rid
es
 a
nd
 N
or
th
er
n 
Ir
el
an
d.
 S
ho
ul
d 
ul
tim
at
el
y 
be
 
ex
te
nd
ed
 to
 in
cl
ud
e 
al
l c
en
tra
l c
om
pl
ex
es
 o
ff
sh
or
e 
an
d 
th
os
e 
in
 th
e 
R
ep
ub
lic
 o
f 
Ir
el
an
d.
(i)
 U
ni
te
s a
ll 
su
bv
ol
ca
ni
c 
ce
nt
ra
l c
om
pl
ex
es
, c
en
tre
s a
nd
 p
lu
to
ns
 in
 th
e 
H
eb
rid
ea
n 
Ig
ne
ou
s P
ro
vi
nc
e.
 (i
i) 
Fo
rm
s a
n 
ob
vi
ou
s n
at
ur
al
 g
ro
up
in
g.
M
os
t o
f t
he
 S
co
tti
sh
 o
cc
ur
re
nc
es
 a
re
 in
 th
e 
In
ne
r H
eb
rid
es
 a
re
a,
 in
cl
ud
in
g 
th
e 
of
fs
ho
re
 B
la
ck
st
on
es
 B
an
k.
 T
he
 o
nl
y 
ex
ce
pt
io
ns
 a
re
 o
n 
an
d 
ar
ou
nd
 A
rr
an
 in
 th
e 
Fi
rth
 o
f C
ly
de
, a
nd
 th
e 
tw
o 
ce
nt
ra
l c
om
pl
ex
es
 in
 th
e 
no
rth
 o
f I
re
la
nd
. A
s t
he
 
no
rth
 o
f I
re
la
nd
 is
 in
cl
ud
ed
 in
 th
e 
H
eb
rid
ea
n 
Ig
ne
ou
s P
ro
vi
nc
e,
 th
is
 e
xt
en
si
on
  
of
 th
e 
na
m
e 
sh
ou
ld
 a
ls
o 
be
 p
er
m
is
si
bl
e.
 T
he
re
 is
 th
e 
po
ss
ib
ili
ty
 o
f c
on
fu
si
on
 
be
tw
ee
n 
H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 a
nd
 H
eb
rid
ea
n 
Ig
ne
ou
s P
ro
vi
nc
e,
 b
ut
 
si
nc
e 
th
e 
fo
rm
er
 is
 th
e 
m
os
t e
xt
en
si
ve
, m
os
t o
bv
io
us
 a
nd
 m
os
t w
el
l k
no
w
n 
in
tru
si
ve
 c
om
po
ne
nt
 o
f t
he
 la
tte
r, 
th
is
 sh
ou
ld
 b
e 
ac
ce
pt
ab
le
.
 dnalerI ,
K
U eht no rucco taht etiusrepuS naetnalt
A eht fo 'sertnec' erohsffo ll
A
etiuS llakco
R
2
an
d 
Fa
ro
es
 c
on
tin
en
ta
l s
he
lf.
A
lm
os
t a
ll 
of
 th
es
e 
ar
e 
cu
rr
en
tly
 k
no
w
n 
on
ly
 fr
om
 se
a-
be
d 
m
or
ph
ol
og
y 
(s
ea
m
ou
nt
s)
, g
eo
ph
ys
ic
al
 a
no
m
al
ie
s, 
se
is
m
ic
 p
ro
fil
es
 a
nd
, i
n 
so
m
e 
ca
se
s, 
fr
om
 
gr
ab
 sa
m
pl
es
 o
f t
he
 se
a 
be
d.
 T
he
y 
ar
e 
cu
rr
en
tly
 te
rm
ed
 'c
en
tre
s' 
bu
t m
ig
ht
 b
e 
ce
nt
ra
l c
om
pl
ex
es
, c
en
tre
s, 
pl
ut
on
s o
r v
ol
ca
no
-c
om
pl
ex
es
. U
nt
il 
m
or
e 
is
 k
no
w
n 
ab
ou
t t
he
m
 it
 is
 c
on
ve
ni
en
t t
o 
un
ite
 th
em
 w
ith
in
 a
 su
ite
.
Th
er
e 
is
 n
o 
co
nv
en
ie
nt
 re
gi
on
al
 n
am
e 
ot
he
r t
ha
n 
'n
or
th
-w
es
t E
ur
op
e 
C
on
tin
en
ta
l 
Sh
el
f'.
 O
th
er
 g
eo
gr
ap
hi
ca
l n
am
es
 in
 th
e 
re
gi
on
 a
re
 u
ni
qu
e 
an
d 
re
la
tiv
el
y 
lo
ca
lis
ed
 
w
ith
 th
e 
ex
ce
pt
io
n 
of
 'R
oc
ka
ll'
; t
he
 n
am
es
 Is
le
 o
f R
oc
ka
ll,
 R
oc
ka
ll 
B
an
k,
 R
oc
ka
ll 
Pl
at
ea
u,
 R
oc
ka
ll 
Tr
ou
gh
 a
nd
 N
or
th
 R
oc
ka
ll 
Tr
ou
gh
 a
re
 w
id
el
y 
sc
at
te
re
d 
ac
ro
ss
 
th
e 
sh
el
f.
2
C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
A
ll 
Pa
la
eo
ge
ne
 d
yk
es
, s
ill
s, 
pl
ug
s a
nd
 v
en
ts
 o
f t
he
 A
tla
nt
ea
n 
Su
pe
rs
ui
te
 th
at
 o
cc
ur
 
in
 th
e 
U
K
 (a
nd
 e
xt
en
d 
in
to
 th
e 
R
ep
ub
lic
 o
f I
re
la
nd
) a
nd
 a
re
 n
ot
 d
ire
ct
ly
 a
ss
oc
ia
te
d 
w
ith
 c
en
tra
l c
om
pl
ex
es
 o
r o
th
er
 li
th
od
em
ic
 u
ni
ts
 o
f h
ig
h 
ra
nk
.
dirbe
H eht 
morf ,'egnirF citle
C' eht ssorca dna gnola sdnetxe tinu ehT
.noiger eht ssorca snoisurtni roni
m eht fo lla setin
U )i(
es
 to
 th
e 
no
rth
 o
f I
re
la
nd
, a
nd
 in
cl
ud
es
 d
yk
es
 e
xt
en
di
ng
 a
cr
os
s n
or
th
er
n 
En
gl
an
d,
 
A
ng
le
se
y,
 m
ai
nl
an
d 
W
al
es
, t
he
 B
ris
to
l C
ha
nn
el
 a
nd
 th
e 
W
es
t M
id
la
nd
s o
f E
ng
la
nd
.
3
M
ul
l C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
th
re
e 
ge
og
ra
ph
ic
al
ly
 
an
d 
pe
tro
lo
gi
ca
lly
 re
la
te
d 
ce
nt
re
s (
G
le
n 
M
or
e,
 B
ei
nn
 C
ha
is
gi
dl
e 
an
d 
Lo
ch
 B
a)
 
th
at
 o
cc
ur
 in
 th
e 
m
ou
nt
ai
ns
 o
f s
ou
th
er
n 
Is
le
 o
f M
ul
l.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
 th
at
 in
cl
ud
es
 a
 w
id
e 
va
rie
ty
 o
f i
nt
ru
si
ve
 a
nd
 e
xt
ru
si
ve
 
ig
ne
ou
s r
oc
ks
, t
og
et
he
r w
ith
 b
ot
h 
se
di
m
en
ta
ry
 a
nd
 m
et
am
or
ph
ic
 c
ou
nt
ry
 ro
ck
s, 
pa
rti
cu
la
rly
 in
 m
aj
or
 v
en
t-c
om
pl
ex
es
.
A
n 
ob
vi
ou
s a
nd
 w
el
l e
st
ab
lis
he
d 
na
m
e.
3
A
rd
na
m
ur
ch
an
 C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
th
re
e 
ge
og
ra
ph
ic
al
ly
 
an
d 
pe
tro
lo
gi
ca
lly
 re
la
te
d 
ce
nt
re
s f
or
m
in
g 
th
e 
A
rd
na
m
ur
ch
an
 p
en
in
su
la
.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
 th
at
 in
cl
ud
es
 a
 w
id
e 
va
rie
ty
 o
f i
nt
ru
si
ve
 a
nd
 e
xt
ru
si
ve
 
ig
ne
ou
s r
oc
ks
, t
og
et
he
r w
ith
 b
ot
h 
se
di
m
en
ta
ry
 a
nd
 m
et
am
or
ph
ic
 c
ou
nt
ry
 ro
ck
s, 
pa
rti
cu
la
rly
 in
 m
aj
or
 v
en
t-c
om
pl
ex
es
.
A
n 
ob
vi
ou
s a
nd
 w
el
l e
st
ab
lis
he
d 
na
m
e.
3
Sk
ye
 C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
fo
ur
 g
eo
gr
ap
hi
ca
lly
 
an
d 
pe
tro
lo
gi
ca
lly
 re
la
te
d 
ce
nt
re
s (
C
ui
lli
n,
 S
ra
th
 n
a 
C
re
ith
ea
ch
, W
es
te
rn
 R
ed
 H
ill
s 
an
d 
Ea
st
er
n 
R
ed
 H
ill
s)
 w
ith
 a
ss
oc
ia
te
d 
vo
lc
an
ic
 ro
ck
s, 
ve
nt
-c
om
pl
ex
es
 a
nd
 m
an
y 
as
so
ci
at
ed
 in
di
vi
du
al
 in
tru
si
on
s, 
fo
rm
in
g 
th
e 
m
ou
nt
ai
no
us
 a
re
a 
of
 so
ut
h-
ce
nt
ra
l 
Is
le
 o
f S
ky
e.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
 th
at
 in
cl
ud
es
 a
 w
id
e 
va
rie
ty
 o
f i
nt
ru
si
ve
 a
nd
 e
xt
ru
si
ve
 
ig
ne
ou
s r
oc
ks
, t
og
et
he
r w
ith
 b
ot
h 
se
di
m
en
ta
ry
 a
nd
 m
et
am
or
ph
ic
 c
ou
nt
ry
 ro
ck
s, 
pa
rti
cu
la
rly
 in
 a
t l
ea
st
 tw
o 
m
aj
or
 v
en
t-c
om
pl
ex
es
 a
nd
 a
s s
liv
er
s a
lo
ng
 b
ou
nd
in
g 
fa
ul
ts
.
A
n 
ob
vi
ou
s a
nd
 w
el
l e
st
ab
lis
he
d 
na
m
e.
3
R
um
 C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
tw
o 
ve
nt
-c
om
pl
ex
es
 
(N
or
th
er
n 
M
ar
gi
na
l a
nd
 S
ou
th
er
n 
M
ou
nt
ai
ns
), 
W
es
te
rn
 G
ra
ni
te
 P
lu
to
n 
an
d 
a 
'L
ay
er
ed
 C
en
tre
', 
pl
us
 n
um
er
ou
s p
lu
gs
 a
nd
 m
in
or
 sh
ee
ts
, a
ll 
ge
og
ra
ph
ic
al
ly
 a
nd
 
pe
tro
lo
gi
ca
lly
 re
la
te
d.
 In
co
rp
or
at
es
 e
le
m
en
ts
 o
f L
ew
is
ia
n 
G
ne
is
s C
om
pl
ex
, 
To
rr
id
on
 G
ro
up
 a
nd
 L
ow
er
 Ju
ra
ss
ic
 su
cc
es
si
on
s, 
an
d 
ea
rly
 P
al
eo
ce
ne
 E
ig
g 
La
va
 
Fo
rm
at
io
n.
 T
he
 u
ni
ts
 u
nd
er
lie
 m
ou
nt
ai
ns
 in
 th
e 
so
ut
he
rn
 h
al
f o
f I
sl
e 
of
 R
um
.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
 th
at
 in
cl
ud
es
 a
 w
id
e 
va
rie
ty
 o
f i
nt
ru
si
ve
 a
nd
 e
xt
ru
si
ve
 
ig
ne
ou
s r
oc
ks
, t
og
et
he
r w
ith
 b
ot
h 
se
di
m
en
ta
ry
 a
nd
 m
et
am
or
ph
ic
 c
ou
nt
ry
 ro
ck
s, 
pa
rti
cu
la
rly
 in
 th
e 
tw
o 
ve
nt
-c
om
pl
ex
es
 a
nd
 in
 sl
iv
er
s a
lo
ng
 th
e 
M
ai
n 
R
in
g 
Fa
ul
t.
A
n 
ob
vi
ou
s a
nd
 w
el
l e
st
ab
lis
he
d 
na
m
e.
3
B
la
ck
st
on
es
 B
an
k 
C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
po
or
ly
 k
no
w
n 
in
tru
si
ve
 u
ni
ts
 u
nd
er
ly
in
g 
sh
al
lo
w
 se
a 
be
d 
w
ith
 ru
gg
ed
 to
po
gr
ap
hy
, 3
0 
km
 so
ut
h-
so
ut
h-
w
es
t o
f I
sl
e 
of
 T
ire
e.
 E
xt
en
t e
st
im
at
ed
 fr
om
 se
is
m
ic
, m
ag
ne
tic
 a
nd
 g
ra
vi
ty
 
an
om
al
ie
s.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
. S
cu
ba
 d
iv
es
 h
av
e 
re
co
ve
re
d 
ty
pi
ca
l '
ce
nt
ra
l c
om
pl
ex
' 
ty
pe
 li
th
ol
og
ie
s c
om
pr
is
in
g 
ga
bb
ro
ic
 a
nd
 g
ra
ni
tic
 ro
ck
s, 
tu
ff
is
ite
s a
nd
 c
al
cs
ili
ca
te
ho
rn
fe
ls
. 
Th
e 
es
ta
bl
is
he
d 
ge
og
ra
ph
ic
al
 n
am
e 
fo
r t
he
 se
a-
be
d 
fe
at
ur
e.
3
C
ar
lin
gf
or
d 
C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
in
tru
si
on
s o
f l
ay
er
ed
 
ga
bb
ro
 a
nd
 g
ra
no
ph
yr
ic
 g
ra
ni
tic
 ro
ck
, w
ith
 b
as
al
t l
av
as
 a
nd
 v
en
t i
nf
ill
s, 
ce
nt
re
d 
up
on
 th
e 
m
ou
nt
ai
n 
of
 S
lie
ve
 F
oy
e 
in
 C
ou
nt
y 
Lo
ut
h,
 R
ep
ub
lic
 o
f I
re
la
nd
.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
 th
at
 in
cl
ud
es
 b
ot
h 
in
tru
si
ve
 a
nd
 e
xt
ru
si
ve
 ro
ck
s.
A
 w
el
l e
st
ab
lis
he
d 
na
m
e.
Ta
bl
e 
3 
Su
pp
or
tin
g 
in
fo
rm
at
io
n 
fo
r u
ni
ts 
cl
as
sif
ie
d 
at
 ra
nk
s 1
 to
 3
 o
f t
he
 A
tla
nt
ea
n 
Su
pe
rs
ui
te
.
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e
man eht rof noitacifitsuJ
tinu eht rof noitacifitsuJ
 
U
ni
ts
 e
nc
om
pa
ss
ed
e
man tinu la
mroF
kna
R
3
Sl
ie
ve
 G
ul
lio
n 
C
en
tra
l C
om
pl
ex
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
in
tru
si
on
s, 
ve
nt
 
in
fil
ls
, s
cr
ee
ns
 o
f c
ou
nt
ry
 ro
ck
 a
nd
 ra
re
 la
va
s, 
ar
ra
ng
ed
 c
on
ce
nt
ric
al
ly
 a
ro
un
d 
th
e 
ce
nt
ra
l h
ill
 o
f S
lie
ve
 G
ul
lio
n 
in
 N
or
th
er
n 
Ir
el
an
d.
A
 d
is
tin
ct
 g
eo
lo
gi
ca
l e
nt
ity
 th
at
 in
cl
ud
es
 a
 w
id
e 
va
rie
ty
 o
f i
nt
ru
si
ve
 a
nd
 e
xt
ru
si
ve
 
ig
ne
ou
s r
oc
ks
, t
og
et
he
r w
ith
  i
gn
eo
us
 a
nd
 se
di
m
en
ta
ry
 c
ou
nt
ry
 ro
ck
s, 
in
 a
 ri
ng
-
co
m
pl
ex
, a
 sh
ee
t-c
om
pl
ex
 a
nd
 in
 v
en
ts
.
A
 w
el
l e
st
ab
lis
he
d 
na
m
e.
3
M
ou
rn
e 
M
ou
nt
ai
ns
 S
ub
su
ite
A
 c
om
po
ne
nt
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
 c
om
pr
is
in
g 
gr
an
iti
c 
rin
g-
in
tru
si
on
s o
f b
ot
h 
th
e 
W
es
te
rn
 M
ou
rn
e 
an
d 
Ea
st
er
n 
M
ou
rn
e 
ce
nt
re
s.
Th
e 
W
es
te
rn
 M
ou
rn
e 
an
d 
Ea
st
er
n 
M
ou
rn
e 
ce
nt
re
s a
re
 c
le
ar
ly
 c
lo
se
ly
 re
la
te
d,
 b
ut
 
th
er
e 
ar
e 
no
 a
ss
oc
ia
te
d 
vo
lc
an
ic
 ro
ck
s o
r i
nc
or
po
ra
te
d 
se
di
m
en
ta
ry
 o
r 
m
et
am
or
ph
ic
 c
ou
nt
ry
 ro
ck
s t
o 
w
ar
ra
nt
 c
la
ss
ifi
ca
tio
n 
as
 a
 c
en
tra
l c
om
pl
ex
. 
H
ow
ev
er
, i
t i
s u
se
fu
l a
nd
 m
ea
ni
ng
fu
l t
o 
gr
ou
p 
th
em
 to
ge
th
er
 a
s a
 su
bs
ui
te
 a
t t
he
 
sa
m
e 
ra
nk
 a
s t
he
 c
en
tra
l c
om
pl
ex
es
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
.
Th
e 
tw
o 
ce
nt
re
s t
og
et
he
r f
or
m
 th
e 
be
dr
oc
k 
to
 m
os
t o
f t
he
 h
ig
h 
gr
ou
nd
 o
f t
he
 
M
ou
rn
e 
M
ou
nt
ai
ns
.
 narr
A htro
N eht gnisirp
moc etiuS cinaclovbuS sedirbe
H eht fo tnenop
moc 
A
etiusbuS narr
A
3
G
ra
ni
te
 P
lu
to
n,
 th
e 
C
en
tra
l A
rr
an
 R
in
g-
co
m
pl
ex
 a
nd
 th
e 
Ti
gh
ve
in
 C
en
tre
, t
og
et
he
r 
w
ith
 th
e 
m
or
e 
di
st
an
t A
ils
a 
C
ra
ig
 M
ic
ro
gr
an
ite
 P
lu
to
n.
 
Th
e 
N
or
th
 A
rr
an
 G
ra
ni
te
 P
lu
to
n,
 th
e 
C
en
tra
l A
rr
an
 R
in
g-
co
m
pl
ex
 a
nd
 th
e 
Ti
gh
ve
in
 C
en
tre
 a
re
 c
le
ar
ly
 re
la
te
d,
 b
ut
 a
re
 su
ff
ic
ie
nt
ly
 se
pa
ra
te
d 
ge
og
ra
ph
ic
al
ly
 
to
 p
re
cl
ud
e 
cl
as
si
fic
at
io
n 
as
 a
 c
en
tra
l c
om
pl
ex
. H
ow
ev
er
, i
t i
s u
se
fu
l a
nd
 
m
ea
ni
ng
fu
l t
o 
gr
ou
p 
th
em
 to
ge
th
er
 a
s a
 su
bs
ui
te
 a
t t
he
 sa
m
e 
ra
nk
 a
s t
he
 c
en
tra
l 
co
m
pl
ex
es
 o
f t
he
 H
eb
rid
es
 S
ub
vo
lc
an
ic
 S
ui
te
.
Th
e 
th
re
e 
la
rg
es
t l
ith
od
em
ic
 c
om
po
ne
nt
s a
re
 e
ve
nl
y 
di
st
rib
ut
ed
 a
lo
ng
 th
e 
le
ng
th
 
of
 th
e 
Is
la
nd
 o
f A
rr
an
.
3
Ta
rd
re
e 
V
ol
ca
no
-c
om
pl
ex
M
ai
nl
y 
ex
tru
si
ve
 rh
yo
lit
ic
 ro
ck
s o
f t
he
 A
nt
rim
 L
av
a 
G
ro
up
, c
en
tre
d 
up
on
 T
ar
dr
ee
 
M
ou
nt
ai
n,
 b
ut
 in
cl
ud
es
 th
e 
Sa
nd
y 
B
ra
es
 V
en
t.
Li
nk
s t
he
 c
lo
se
ly
 re
la
te
d 
ex
tru
si
ve
 a
nd
 in
tru
si
ve
 rh
yo
lit
ic
 ro
ck
s f
or
m
in
g 
a 
rh
yo
lit
ic
 
vo
lc
an
o 
w
ith
in
 th
e 
ot
he
rw
is
e 
ba
sa
lti
c 
A
nt
rim
 L
av
a 
G
ro
up
.
A
n 
ob
vi
ou
s a
nd
 w
el
l-e
st
ab
lis
he
d 
ge
og
ra
ph
ic
al
 n
am
e.
3
W
es
t S
co
tla
nd
 P
al
ae
og
en
e 
Si
ll 
Su
bs
ui
te
A
 c
om
po
ne
nt
 o
f t
he
 C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
, c
om
pr
is
in
g 
al
l 
Pa
la
eo
ge
ne
 si
lls
 in
 th
e 
H
eb
rid
ea
n 
Ig
ne
ou
s P
ro
vi
nc
e 
w
hi
ch
 e
xt
en
d 
fr
om
 N
or
th
 U
is
t 
to
 A
yr
sh
ire
. S
ho
ul
d 
be
 e
xt
en
de
d 
ev
en
tu
al
ly
 to
 in
cl
ud
e 
of
fs
ho
re
 si
lls
.
(i)
 U
ni
te
s a
ll 
Pa
la
eo
ge
ne
 si
lls
 a
nd
 si
ll-
sw
ar
m
s o
f n
or
th
er
n 
B
rit
ai
n 
th
at
 a
re
 n
ot
 
as
si
gn
ed
 to
 o
th
er
 R
an
k 
3 
un
its
 o
f t
he
 A
tla
nt
ea
n 
Su
pe
rs
ui
te
. (
ii)
 F
or
m
s a
n 
ob
vi
ou
s 
na
tu
ra
l g
ro
up
in
g,
 c
hr
on
ol
og
ic
al
, p
et
ro
lo
gi
ca
l a
nd
 g
eo
gr
ap
hi
ca
l.
Si
lls
 a
re
 re
st
ric
te
d 
to
 th
e 
w
es
t o
f S
co
tla
nd
 a
nd
 it
s o
ff
sh
or
e 
ar
ea
s. 
Th
ey
 n
ee
d 
to
 b
e 
di
st
in
gu
is
he
d 
fr
om
 si
lls
 o
f o
th
er
 a
ge
s i
n 
th
e 
sa
m
e 
ar
ea
.
3
A
tla
nt
ic
 M
ar
gi
n 
Si
ll 
Su
bs
ui
te
A
 c
om
po
ne
nt
 o
f t
he
 C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
, c
om
pr
is
in
g 
at
 le
as
t 
th
re
e 
na
m
ed
 si
ll-
co
m
pl
ex
es
 th
at
 c
ro
p 
ou
t i
n 
ba
si
ns
 o
n 
th
e 
U
K
, I
re
la
nd
 a
nd
 F
ar
oe
s 
co
nt
in
en
ta
l s
he
lf.
A
 c
on
ve
ni
en
t g
ro
up
in
g 
of
 a
ll 
of
fs
ho
re
 si
ll-
co
m
pl
ex
es
, p
en
di
ng
 p
ot
en
tia
l f
ut
ur
e 
ad
di
tio
ns
 a
nd
 fu
rth
er
 d
et
ai
ls
. T
he
y 
ar
e 
w
el
l s
ep
ar
at
ed
 g
eo
gr
ap
hi
ca
lly
 fr
om
 th
e 
on
sh
or
e 
si
ll-
co
m
pl
ex
es
.
D
es
cr
ib
es
 th
e 
lo
ca
tio
n 
an
d 
ch
ar
ac
te
r o
f t
he
 u
ni
t. 
Th
er
e 
is
 n
o 
ob
vi
ou
s a
nd
 b
et
te
r 
al
te
rn
at
iv
e 
ge
og
ra
ph
ic
al
 n
am
e.
3
W
es
t S
co
tla
nd
 P
al
ae
og
en
e 
Pl
ug
 S
ub
su
ite
A
 c
om
po
ne
nt
 o
f t
he
 C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
, c
om
pr
is
in
g 
pl
ug
s 
th
at
 o
cc
ur
 th
ro
ug
ho
ut
 th
e 
H
eb
rid
ea
n 
Pr
ov
in
ce
 o
f S
co
tla
nd
 th
at
 a
re
 n
ot
 a
ss
oc
ia
te
d 
w
ith
 c
en
tra
l c
om
pl
ex
es
 o
r o
th
er
 h
ig
h 
ra
nk
 li
th
od
em
ic
 u
ni
ts
; m
an
y 
ar
e 
as
so
ci
at
ed
 
w
ith
 th
e 
la
va
 fi
el
ds
.
U
ni
te
s a
ll 
Pa
la
eo
ge
ne
 p
lu
gs
 in
 S
co
tla
nd
 th
at
 a
re
 n
ot
 a
ss
oc
ia
te
d 
w
ith
 th
e 
ce
nt
ra
l 
co
m
pl
ex
es
 o
r a
ny
 o
th
er
 h
ig
he
r r
an
k 
lit
ho
de
m
ic
 u
ni
t.
Th
es
e 
pl
ug
s a
re
 re
st
ric
te
d 
to
 th
e 
w
es
t o
f S
co
tla
nd
. T
he
y 
ne
ed
 to
 b
e 
di
st
in
gu
is
he
d 
fr
om
 p
lu
gs
 o
f o
th
er
 a
ge
s i
n 
th
e 
sa
m
e 
ar
ea
. N
B
: t
he
re
 a
re
 n
o 
kn
ow
n 
is
ol
at
ed
 
Pa
le
og
en
e 
ve
nt
s (
i.e
. v
en
ts
 n
ot
 a
ss
oc
ia
te
d 
w
ith
 c
en
tra
l c
om
pl
ex
es
).
3
N
or
th
 B
rit
ai
n 
Pa
la
eo
ge
ne
 D
yk
e 
Su
bs
ui
te
A
ll 
Pa
la
eo
ge
ne
 d
yk
es
 o
f t
he
 C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
 in
 n
or
th
er
n 
B
rit
ai
n,
 w
hi
ch
 e
xt
en
d 
fr
om
 th
e 
O
ut
er
 H
eb
rid
es
 to
 n
or
th
 Y
or
ks
hi
re
. T
he
se
 h
av
e 
be
en
 d
iv
id
ed
 in
to
 d
yk
e-
sw
ar
m
s f
ol
lo
w
in
g 
Sp
ei
gh
t e
t a
l. 
(1
98
2)
.
(i)
 U
ni
te
s a
ll 
Pa
la
eo
ge
ne
 d
yk
e-
sw
ar
m
s o
f n
or
th
er
n 
B
rit
ai
n 
th
at
 a
re
 n
ot
 a
ss
ig
ne
d 
to
 
ot
he
r R
an
k 
3 
un
its
 o
f t
he
 A
tla
nt
ea
n 
Su
pe
rs
ui
te
. (
ii)
 F
or
m
s a
n 
ob
vi
ou
s n
at
ur
al
 
gr
ou
pi
ng
, c
hr
on
ol
og
ic
al
, p
et
ro
lo
gi
ca
l a
nd
 g
eo
gr
ap
hi
ca
l.
Th
e 
dy
ke
s e
xt
en
d 
ac
ro
ss
 th
e 
w
ho
le
 o
f n
or
th
er
n 
B
rit
ai
n.
 T
he
y 
al
so
 n
ee
d 
to
 b
e 
di
st
in
gu
is
he
d 
by
 a
ge
 fr
om
 o
th
er
 d
yk
e 
su
ite
s i
n 
th
e 
re
gi
on
.
3
N
or
th
 Ir
el
an
d 
Pa
la
eo
ge
ne
 D
yk
e 
Su
bs
ui
te
A
ll 
Pa
la
eo
ge
ne
 d
yk
es
 o
f t
he
 C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
 in
 N
or
th
er
n 
Ir
el
an
d 
(a
ss
oc
ia
te
d 
dy
ke
s a
ls
o 
oc
cu
r i
n 
th
e 
no
rth
 o
f t
he
 R
ep
ub
lic
 o
f I
re
la
nd
), 
pl
us
 
th
ei
r c
on
tin
ua
tio
n 
in
to
 W
al
es
 a
nd
 E
ng
la
nd
. D
yk
e 
sw
ar
m
s o
rig
in
at
in
g 
fr
om
 v
ar
io
us
 
au
th
or
s a
re
 su
m
m
ar
is
ed
 b
y 
Sp
ei
gh
t e
t a
l. 
(1
98
2)
.
D
yk
e-
sw
ar
m
s i
n 
Ir
el
an
d 
ar
e 
so
m
ew
ha
t d
is
ta
nt
 fr
om
 th
os
e 
in
 S
co
tla
nd
 a
nd
 it
 is
 
co
nv
en
ie
nt
 to
 u
ni
te
 th
em
 in
 a
 se
pa
ra
te
 su
bs
ui
te
. 
H
av
in
g 
de
ci
de
d 
up
on
 a
 se
pa
ra
te
 d
yk
e 
su
bs
ui
te
 fo
r I
re
la
nd
, t
he
 n
am
e 
is
 o
bv
io
us
; 
co
nt
in
ua
tio
ns
 in
to
 W
al
es
 a
nd
 E
ng
la
nd
 a
re
 fe
w
.
3
A
nt
rim
 P
lu
g-
an
d-
ve
nt
 S
ub
su
ite
Pl
ug
s a
nd
 v
en
ts
 o
f t
he
 C
el
tic
 P
al
ae
og
en
e 
M
in
or
 In
tru
si
on
 S
ui
te
 a
ss
oc
ia
te
d 
w
ith
 th
e 
A
nt
rim
 L
av
a 
G
ro
up
. S
om
e 
ar
e 
gr
ou
pe
d 
in
to
 sw
ar
m
s.
(i)
 U
ni
te
s a
ll 
Pa
la
eo
ge
ne
 p
lu
gs
 a
nd
 v
en
ts
 a
ss
oc
ia
te
d 
w
ith
 th
e 
A
nt
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